SPECIAL NOTE 



In the text of this manual, reference is made to 
the C-3 Model instrument. Since the B-3 is 
for all purposes identical as to components, 
except for cabinet style, this manual and parts 
list can suffice for B-3 and C-3. 
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SECTION I 



INTRODUCTION AND DESCRIPTION 



1-1. INTRODUCTION. 

1-2. Tliis handbook contains instructions for the 
repair and maintenance of the Model C-3 Ham- 
mond Electric Organ with Model PR-40 Tone 
Cabinet. 

1-3. DESCRIPTION. 

1-4. GENERAL. 

1-5. The Model C-3 Hammond Electric Organ 
is a complete organ system for the production of 
musical tones by electronic means. The organ 
consists primarily of a tone cabinet (which in- 
cludes 1 power amplifier and 4 speakers), a 
console, and connecting cords and cables. The 
organ is a movable unit which fits into a space 
approximately 4 feet square, and operates from 
a standard 60-cycle, 1 1 7 volt power source, A 
50-cyclc 234-volt model is also available. (See 
figure 1—1.) 

1-6. DETAILED. 

1-7. CONSOLE. The console contains the play- 
ing and tone control mechanism of the organ 
and is provided with a bench and removable 
pedal clavier. Upper and lower manuals (key- 
boards played with the hands) are located under 
the folding-type keyboard cover on two levels, 
one above the other. (See figure 1-1.) Each 
manual consists principally of 6 1 playing keys, 



9 preset keys, and 2 adjust keys which connect 
the manual to the harmonic drawbars. The pre- 
set and adjust keys, located at the extreme left 
end of the manual, are the same size and shape 
as the playing keys, but they arc reversed in 
color. The preset keys provide frequently used 
tone colors (flute, French horn, diapason, etc.) 
which can be permanently set on the organ. 
Four groups of 9 harmonic drawbars each are 
located above the upper manual and are used 
to set up tone colors other than those provided 
by the preset keys. On each drawbar (a small 
metal strip) are marked eight graduations of 
strength, the fully closed bar giving a ninth 
silent position. The harmonic drawbars are 
connected to the manuals by the adjust keys, 
A# and B. Two brown knobs are located in the 
center of the row of harmonic drawbars and 
spaced apart from them. These are pedal draw- 
bars and are used to select the tone to be used ii 
the pedal notes. The “START” and “RUN” 
switches, and 4 Percussion tablets, are located 
to the right of the harmonic drawbars; the vi- 
brato controls are located to the left of them. 
The console is provided with a 1 5-foot, 2-con- 
ductor power cord to connect it to the AC 
(alternating-current) power source, A 35-foot, 
5-conductor cable with a 6-prong female con- 
nector receptacle is provided for connection to 
the tone cabinet. 




Figure 1 — 1. Manual Chassis Assembly 
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1-8. PEDAL CLAVIER. The detachable pedal 
clavier, which controls suboctave tones of the 
manuals, is a keyboard of natural and sharp keys 
played with the feet. The clavier is composed 
principally of a series of 25 levers. Flat springs 
(switch pushers) on the ends of the pedals 
depress small plungers that in turn actuate the 
pedal switch. (See figure 1-3.) 



1-10. TONE GENERATOR ASSEMBLY. A 
removable rear panel, secured by two knurled 
screws at the back of the console, provides 
access to the tone generator assembly and to 
the console preamplifier chassis. (See figure 
1-4.) The tone generator assembly consists of 
the generator proper, a shaded-pole induction 
motor for starting, a synchronous run motor for 




Figure 1 -3. Pedal Keyboard 



1-9. SWELL OR EXPRESSION PEDAL. This 
pedal controls the volume of sound produced by 
any tonality or tonal combination brouglit into 
play on both manuals and on the pedals. The 
swell pedal is located above the pedal clavier 
and is connected, through a crank and hinge 
assembly and lever arm, to the volume control 
assembly, located near the center of the console. 
(See figure 1-4.) A “Volume Soft” tablet supple- 
ments the swell pedal by reducing the volume of 
the entire organ. It is useful for playing softly 
without losing the full dynamic range of the 
swell pedal. 



driving the unit after it is started, and a vibrato 
mechanism mounted on the run motor. The 
generator houses the various tone wheels, 
magnets and coils, filters, and driving gears. 

(See figure 1-5.) The entire assembly is mounted 
on 2 long steel angles which are suspended from 
the (Tonsole by 4 springs. The shaded-pole induc- 
tion.start motor is located at the right end of 
the generator (looking at it from the rear of the 
console); the synchronous run motor is located 
to the left of the generator, behind the power 
terminal panel. 
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Figure 1 —4. Rear View of Console 
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Ml. VIKKA I () SYS ThM. Iliis portion of tlie 
oriian eonsisu of the -'VIBRATO-VIBR.ATO 
CHORUS" switch and vibrato f-ON” tahlct.<t 
;sltowti ill V I -2. ij line box. and a scanner 
which ii part of the nin motor assembly attached 
to the ijenenitoT. Ilic purpow of tills device is to 
add warmth to the musics this is nccomplistied 
by varyiri|: the pitch of each note played. 

1-12. PH.RCUSSION SYSTEM. Thus system 
ineindes four control tablets (Sec ligure 1-2) and 
circuitry in the prcajiiplifier clussia. by which 
tones arc c.auscd to sound quickly and then fade 
away. 



1-13. M ANU.AL CHASSIS A-SSFMBLY. Tim 
assembly has a terminal strip under each manual 
with 7‘J terminals to aceonunodate the frequen- 
cies from the rone generator. Kach of the playing 
keys operates nine sjnall bronze cojitact spnngs 
with palladium alloy points. The contact spiings 
of the playing keys are connected tliroupii re- 
sistance wires to the proper terminals on tlie 
terminal strips. Hie palladium alloy points make 
contact with nine hus bars which extend the 
entire length of manual. 'Ilic contact stirfacc of 
the bus bars i.s precious metal (|>alladiuju). and 
the body of the bus bars is nickel steel. (See 
figure l-f>.) 
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l-'iyurc I— f>. Manual Oiassis Parti.slly Disassembled 




Figuie 1 7. Picamplifier 




1-14. CONSOLE PREAMPLIFIER. Tliis ik a 
Qa<i& “A” type pivaiupiiEei wliicli initially 
ainplifl«t> the electrical impulses that origin.atc 
in the gcncratom. Input connection.^ from the 
mixing transformer arc made with shicldcxl 
wires. A terminal panel is pnjvidcd for all exter- 
nal cunnecLiuna. Tlic uiilput uf the preaiiiplifler 
is connected (o the tune cabinet through suitable 
cabling. (See figure 1-7.) 

1-15. TONK C.ABINKT, This should be placed 
at least ses.'cral feet from the console. It contains 
the power amplifier, a power supply unit, 4 
speakers, and a reverberation unit. (See figure 
l-H.) 

1-16. POWKR AMPUKIKR. Tliis is a (lass “.A” 
type amplifier with fixed bias. It has .4 output 
channels. The treble direct channel drives a 1 2” 
speaker facing upward and handles non-rever- 
herated tones above 21)1) cycles. Ihc treble 
reverberation channel drives a 1 2” speaker and 
handles rmcrbcralcd tones above 200 cycles. 

The bass channel drives 2-1 speakers and 
handles tones below 200 cycles. (See figure 1-9.) 

1-17. RKVERBhRATlON UM I, Ihis is an 
electro-mcchanical device which simulates the 
multiple echoing of sound in u large room. It 
eunsisls of several coil springs ihrougli whicli 
the musical tunes are transmitted mechanically. 
A driving coil at one end actuates the springs, 
and the delayed tones uie picked up by a coil 
at the other end. (See ligure 1-10.) 

1-18. OVERALL TH KORY OK OPERATION. 




Figure 1-8. PR-40 Tone Cabinet. Rear View 



1-1 9, In the Model C-'i Hamniorid OrgicUi, volt- 
ages arc generated by lone wheels and ate then 
amplified and converted into sound. A separate 
lone wheel is provided foi each frequency used 
in the organ. All the tone wheels are geared 
together in a tone generator assembly and arc 
driven by a constant speed synchronous motor. 




Figure 1—9. Power Amplifier 




Filters, consisting of small reactors and capaci- 
tors associated with certain frequencies, are used 
to eliminate undesirable harmonics that may be 
present. 

1-20. Each playing key carries the fundamental 
note and its ci^t harmonics. When a playing key 
is depressed, its 9 frequencies are impressed on 
the 9 bus bars of the manual. A preset key, when 
depressed, completes the circuit to the mixing 
transformer. The preset keys enable a series of 
previously set-up tonalities and tonal combina- 
tions to be available immediately on the two 
manuals without the use of the drawbars. The 
preset keys are wired to the preset panel. Flex- 
ible leads carrying the various harmonics from 
the preset keys are connected to the desired taps 
on the mixing transformers. The adjust keys 
connect the manuals to the harmonic drawbars, 
which are then wired to the same input taps of 
the mixing transformers as the preset panel. 

The harmonic drawbars provide a means for 
combining the simple tones which add up to 
the complex tones (mixture of fundamentals 
and harmonics). These drawbars enable the 



organist to select and regulate the desired 
harmonics of certain strengths to achieve various 
tones and shades of tones. 

1-21. The Swell or expression pedal, controls 
the volume of any tone (or tonal combination) 
that may be brought into play on both manuals 
and pedals. The volume increases as the swell 
pedal is depressed. 

1-22. The “VIBRATO” and “VIBRATO 
CHORUS” switches permit the introduction of 
the vibrato effect to the music that is being 
played. Separate tablets located on the upper 
left-hand side of the keyboard permit the vibrato 
effect or vibrato chorus effect to be present on 
either manual independently at the wish of the 
player. This vibrato effect will also be present 
on the pedals whenever the vibrato tablet of 
the lower manual is pressed to the “ON” 
position. 

1-23. The console preamplifier is a straight Class 
“A” type amplifier. The output of the preampli- 
fier is fed to the power amplifier, located in the 
tone cabinet. 
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SECTION II 



PRE-REPAIR PROCEDURES 



2-1. POWER REQUIREMENTS. 

2-2. POWER SOURCE. For operation, opera- 
tional tests, and repair procedures, the Model 
C-3 Hammond Organ requires connection to a 
standard 60-cycle, 1 17-volt (or 50-cycle, 234 
volt) power source. 

2-3. INSPECTING, STRIPPING, CLEANING, 
AND LUBRICATING. 

2-4. OVERALL INSPECTION. 

2-5. Rotate all controls and operate all switches. 
Pull out all drawbars. Operation should be 
smooth. Toggles should snap firmly into position. 
Depress the playing keys; check for proper 
tension in each case and for cracks and chips. 
Check the operation of the locking and trip 
mechanism by striking each preset and adjust 
key in turn. Be sure that the cancel key releases 
the associated preset or adjust key on each 
manual. 

2-6. Check the mounting of the reverberation 
spring system assembly in the tone cabinet. 
Determine that the locking lever is in its un- 
locked position; if it is not, unlock as indicated 
on instruction card on tone cabinet. 

2-7. Insert all connector plugs into their re- 
ceptacles. Plugs should seat firmly and must 
make good contact. Inspect all connector plugs 
for loose prongs or pins. Examine all cords and 
cables for frayed insulation and defective wiring. 
Check for kinks, bends, or twists. 

2-8. Inspect all parts and wiring for rust, cor- 
rosion, loose connections, frayed or burned 
insulation, loose mounting screws and bolts, 
and burned resistors and coils. Check and 
tighten all mechanical fasteners, such as screws 
and bolts. Make a thorough inspection of all 
tube sockets for broken contacts. Examine all 
switches for loose or bent contacts and for 
broken insulation. Inspect springs for proper 
tension. Be sure that each end of each spring 
is properly attached to the associated parts. 
Inspect for any broken parts, evidence of 
excessive heating and overloading, as indicated 
by burned resistors or melted wax. Look and 
smell for these latter troubles. 

2-9. Examine all terminal strips, boards, and 
panels for defective wiring, broken lugs, loose 
contacts, and signs of burning. Be sure that ail 
screws on the preset panel are securely tightened 



in position and that all leads are held firmly in 
place. 

2-10. Push down and raise the swell pedal, 
and note the action of the crank and hinge 
assembly. Tighten mounting screws where 
necessary. 

2-11. Check the speaker cones for defects. 

Check the speaker mounting bolts for tightness. 

2-12. Inspect all pedals on the pedal clavier for 
cracks or breaks and for proper tension. (Each 
pedal should just come up when a 3-pound 
weight is placed directly behind the pedal 
sharp cap.) Be sure that the flat spring pushers 
at the ends of the levers are firmly mounted and 
are properly seated in place over the pedal 
switches. (See figure 3-3.) Determine that the 
felt pad extending over all the plungers is in 
place and not worn. Adjustable tension springs 
are made accessible by removing the cover board 
from the rear of the pedal clavier. If pedals be- 
come loose and rebound when played rapidly, 
increase the tension by tightening the adjustment 
screws (See figure 1-3.). 

2-13. Check the generator anchoring fittings. 
They should be unscrewed so that the generator 
floats freely. Be sure that all suspension springs 
for the generators are connected in position at 
both ends and are properly positioned. 

2-14. Be sure that the console is located on a 
rigid level surface, so that the generator mount- 
ing mechanism, anchored to the generator frame, 
is free to move in any direction without coming 
in contact with the wooden shelf of the console 
bottom. 

2-1 5. Be sure that the tone cabinet is located 
with the open back placed 2 inches or more 
from the wall or other obstruction. Be sure that 
adequate ventilation has been provided. 

2-16. Check all tubes for cracks in glass or base, 
and for bent or broken prongs. Inspect for firm 
mounting of the tubes in their sockets. Test 
tubes for low emission, leakage, and short cir- 
cuits. Test all tubes at least semi-annually, and 
replace them at least every 18 months. Inspect 
pins and bases for accumulations of foreign 
matter. 

2-17. As the Model C-3 Hammond Organ is used 
in chapels and auditoriums, it is unlikely that 
inspection will find the organ deteriorated be- 
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yond repair, except where it has been subjected 
to fire or explosion. 

2-1 8. REMOVAL AND REPLACEMENT OF 
PLUCK-OUT PARTS. 

2-19. VACUUM TUBES. The following instruc- 
tions apply when it is necessary to remove and 
replace vacuum tubes. 

a. Table 1 lists the tube complement of the 
Model C-3 Hammond Organ and Model PR-40 
Tone Cabinet. 



e. Compressed air. 

f. Crocus cloth. 

2-24. Remove corrosion, rust, or dirt. Blow out 
dirt and dust from the interior of the console 
and the tone cabinet. If an air hose is used, be 
sure that any water which may have condensed 
in it is blown out before applying the air stream 
to the equipment. When using compressed air to 
remove dirt, be careful not to disturb the wiring. 
Scrape off tar or other adhering foreign matter; 



TABLE I 



Unit 


Tube 


Quantity 


Unit 


Tube 


Quantity 


Console Preamplifier 


6AU6 


2 


Power Amplifier 


5U4GB 


2 




6C4 


2 


(in PR-40 Tone Cabinet) 


6AU6 


2 




6X4 


1 




6BQ5 


6 




12AU7 


1 




12AU7 


1 




12AX7 


1 




12AX7 


2 




12BH7 


1 




12BH7 


1 



b. Never remove tubes from the amplifiers 
when the organ is turned on. Avoid working on 
the tubes immediately after shut-down; severe 
burns may result from contact with the envel- 
opes of hot tubes. Never jar a warm tube. 

c. When replacing a defective tube, do not 
jiggle the tube from side to side in its socket. 
Movement of the tube weakens the pins in the 
base and unnecessarily spreads the contacts in 
the socket. Replace the defective tube; be sure 
that the replacement is pressed down firmly in 
its socket. 

2-20. PEDAL CLAVIER. The following in- 
structions apply when necessary to remove and 
replace the pedal clavier. 

a. Remove the bench positioned over the 
pedal clavier. 

b. Lift the console end of the pedal clavier 
and pull slightly up and out. 

c. To replace the pedal clavier, place it in 
position, lifting shghtly at the front, and slide 

it under the console until it locks in place. Place 
the bench in its proper position over the foot 
pedals. 

2-21. CORDS AND CABLES. Disconnect cords 
and cables by firmly grasping the connector 
plug and pulling it. 

2-22. CLEANING. 

2-23. The following materials are required to 
perform cleaning operations on the Model C-3 
Hammond Organ: 

a. Qean cloth. 

b. Dry-cleaning solvent. 

c. Paint brush with camel’s hair bristles. 

d. Unt-free, bleached cloth. 



touch up with paint or lacquer if necessary. 

2-25. Qean the vacuum tube sockets and pin 
receptacles with solvent and a camel’s hair 
brush. If necessary, clean pins with crocus cloth. 

2-26. Clean all wooden parts and playing keys 
with a clean, lint-free cloth. Accumulations of 
dirt and dust in the key contacts may be re- 
moved by adjusting the bus bar shifters. (See 
paragraphs 4-9 to 4-13 inclusive.) No disassem- 
bly is required. 

2-27. LUBRICATION 

2-28. APPROVED LUBRICANTS. The follow- 
ing listed lubricating material is required to 
service the Model C-3 Hammond Organ. 
Nomenclature Stock No. Qass Source 
Lubricating Oil- 14-02834-10 06-B AF Stock 
Preservative, 

Special, Spec 
MIL-L-644 

2-29. CONSOLE. Some moving parts receive 
lubrication by capillary action via cotton threads 
connected to the central oil trough. Oil is fed to 
this trough from two oil cups. (See figure 2-1.) 
To gain access to these oil cups, remove the rear 
dust panel by unscrewing the two thumbscrew 
bolts. Every year fill the oil cups three-quarters 
full with oil, Spec MIL-L-644. (The oil level will 
slowly drop; however, do not continue adding 

oil.) 

2-30. INSPECTING AND TESTING 
REMOVED PARTS. 

2-31. VACUUM TUBES. 
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I 




Hgurc 2 1 . Tone Geticralor 



2-32. INSFKCTING. Check each tube for tight 
mounting in its socket. Inspect visually for 
mechanical and other obvious defects. Discard 
dcfcclivc lubes. He certain that each tube is of 
the type specified. 



NOTE 

Ketum each tube, if found to be good, to 
the socket from which il was removed. 
Distortion will result if replaced tubes arc 
mismatched. 




2-33. TESTING. Uivc tube checker in accordance 
witli the instruclions furnished. l>o not neglect 
tlie shurt-circuiling icsl. 

2-34. CABLES AND CONNKtTORS. 



2-.3S. INSHWTING. Inspe>ct cables for cracked, 
frayed, or deteriorated insulation at the connect- 
ing or supporting points. Inspect the cables or 
connectors for improper placement wliioh puts 
them under strain. Watch for kinks and impro- 
per support-s. Inspect all connectors for dirt, 
corrosion, and damaged or loose contacts or 
teniiinaJs. To prevent possible short circuits, be 
sure no corrosion or dirt remain.s between the 
contacts. 

2-36. TESTING. Use an ohmmeter and make 
continuity checks on the cables. Test for ground- 
ing and for shorting between points; if defects 
arc discovered in connectors, replace the conncc- 
lora. Test the voice coils. Reading of upproxi- 
inaicly 8 ohms should be obtained. (See figure 
2 - 2 .) 
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SECTION III 



TROUBLE LOCATION 



3-1. TROUBLESHOOTING. 

3-2. GENERAL. When troubleshooting, use all 
of the aids included in this handbook: block 
diagram (figure 3-1), overall schematic (figure 
3-3), amplifier schematic (figure 5-10), illustra- 
tions of components (figures 1-4, 1-5, and 3-2), 



stage (as shown in schematic, figure 3-3). Make 
all capacitor checks with capacitor analyzer, if 
available. Always disconnect capacitors before 
making tests; otherwise the readings will be 
affected by a possible shunt circuit. Replace 
any capacitor which shows a deviation of 20 
percent or more. 




Figure 3—1. Block Diagram of C— 3 Console with PR— 40 Tone Cabinet 




Figure 3—2. Pedal Switch Assembly 



and the trouble shooting chart (reference para- 
graph 3-28). Before starting an elaborate test 
procedure, make a thorough visual inspection to 
locate the fault. Check for defective wiring, 
drops of solder, faulty connections, open resis- 
tors and capacitors, jammed tone wheels, etc. 

3-3. TUBE TESTING. When the trouble is 
traced to a specific stage, test tubes in that stage. 
If tubes are satisfactory, make a point-to-point 
voltage check in accordance with paragraph 3-4. 

3-4. VOLTAGE AND RESISTANCE MEA- 
SUREMENTS. Make voltage and resistance mea- 
surements on the individual components of the 



3-5. RESISTORS. Resistors used in Hammond 
Organs are marked with the standard EIA 
(Electronic Industries Association) color code, 
as shown in Table II. In this code, the body 
color or first color ring (starting from the out- 
side edge) indicates the first digit of the resistor 
value. The second ring denotes the second digit, 
and the third ring represents the number of 
zeros after the second digit. Thus a resistor 
marked with brown, green,- and yellow rings (in 
that order) would have a value of 1 50,000 ohms. 
Gold and silver rings represent percentage toler- 
ance, gold indicating 5 percent tolerance and 
silver indicating 1 0 percent tolerance. Replace 
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Figure 3—3. Schematic Diagfam, Model C- 3 Organ Console 




resistors differing by as much as 30 percent from 
their rated values. 



TABLE 11 - 


RESISTOR COLOR CODE 


0-Black 


4- Yellow 




1 -Brown 


5 -Green 




2-Red 


6-Blue 


8-Gray 


3-Orange 


7-Violet 


9-White 



3-6. COIL MEASUREMENTS. For the DC 
(direct current) resistance value of chokes and 
audio transformers, refer to the appropriate 
circuit diagram. An open winding in the choke 
or transformer will be indicated by no ohm- 
meter indication. Check the power and filament 
transformers by comparing their measured 
voltage with the voltages given in the circuit 
diagram. All voltage values are given for a 1 1 7- 
volt (or 234-volt) AC input. If the input volt- 
age varies, a corresponding change will be noted. 

3-7. SECTIONALI2ING TROUBLE 

3-8. AMPLIFICATION SYSTEM TROUBLES. 

3-9. Such troubles as loss of volume, poor 
quality, excessive hum, noisy operation, or no 
signal are usually traceable to the amplification 
system. For example, if distortion is noted in 
the loud speakers, connect a headset across 
terminals marked “G” “G” on the console pre- 
amplifier. (See figure 1-7.) If the quality is good 
on the headset, the cause of the distortion will 
be found in the amplification system following 
the console preamplifier. Should distortion 
occur at the preamplifier terminals, replace all 
tubes. Should distortion in the console preampli- 
fier continue, test each preamplifier stage indiv- 
idually with the headset. When the defective 
stage is located, test each capacitor and resistor 
for deterioration. 



CAUTION 

Insert an 0. 1 mfd, 400-volt DC capacitor in 
series with the headset to prevent DC volt- 
age from damaging it. 

3-10. HUM. 

3-11. Hum in the loud speakers may indicate 
trouble in the reverberation spring system 
assembly. (Reference paragraph 3-28.) If a sus- 
tained hum or howl is heard, starting only when 
a low note is played at high volume, check for 
the following: 

a. Microphonic tubes in the amplifier. Re- 
place all tubes if necessary. 

b. Improper grounding of all plug connections 
to and from the amplifier. 



c. Defective bypass capacitors in the rever- 
beration portion of the amplifier. 

d. Locked spring system. 

e. Improper mounting of the reverberation 
unit. 

f. Presence of undesirable magnetic fields, 
such as motors, generators, supply transformers, 
and other equipment generating heavy magnetic 
field patterns. 

3-1 2. LOCATING AND CORRECTING DE- 
FECTIVE INDIVIDUAL TONES. 

3-13. Silent or weak individual tones are usually 
caused by defects in the circuit ahead of the 
amphfication system. Such defects can be traced 
to the tone generator and filter circuits, key 
circuits and board connections, and signal wiring 
between the manual chassis, generators, and 
pedal switch. Trouble occurring over the full 
range of tones and present at the input to the 
console preamplifier can usually be traced to a 
defect in the mixing transformer or associated 
circuitry. 

3-14. LOCATING DEFECTIVE TONES. 

3-15. Depress preset key Af on the upper 
manual. (See figure 1-1.) 

3-16. Pull out the first (No. 1 ) brown drawbar 
only in the first set of drawbars in the left-hand 
group. 

3-17. Start with the first key, C, (frequency No. 
13) of the upper manual and strike each higher 
note on this manual in succession. The last note 
at the right end of the keyboard is C (frequency 
No. 61). Note the frequency numbers of all 
weak or dead notes. Table 111 indicates all key 
numbers and notes and the corresponding fre- 
quency numbers for each drawbar. 

3-18. Return the first brown drawbar to its 
original position and then pull out the last white 
drawbar only, in the same drawbar set. (Refer- 
ence paragraph 3-16.) Start at the second C note 
(frequency No. 61 ), and strike each higher note 
on the upper manual in succession until the 
second F# note from the top of the keyboard 
is reached. This Ff- note corresponds to fre- 
quency #91, the highest frequency produced 
by the generator. Note the frequency number 
of all weak or dead notes. 

3cl 9. Repeat the procedures of paragraphs 3- 1 5 
tp 3-18 inclusive, on the lower manual. Use the 
No. 1 brown and No. 9 white drawbars in the 
first set of drawbars in the right-hand drawbar 
group. 
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TABLE III - FREQUENCY NUMBERS ASSIGNED TO KEYS AND PEDAES 











Frequency number assigned to keyboard harmonics 






Key 




Drawbar 1 


Drawbar 2 


Drawbar 3 


Drawbar 4 


Drawbar 5 


Drawbar 6 


Drawbar 7 


Drawbar 8 


Drawbar 9 


No. 


Note 


subfund. 


Sub-3d 


fund. 


2d harm. 


3d harm. 


4th harm. 


5th harm. 


6th harm. 


gth harm. 


i 


C 


13 


20 


13 


25 


32 


37 


41 


44 


49 


2 


cif 


14 


21 


14 


26 


33 


38 


42 


45 


50 


3 


D 


15 


22 


15 


27 


34 


39 


43 


46 


51 


4 




16 


23 


16 


28 


35 


40 


44 


47 


52 


5 


E 


17 


24 


17 


29 


36 


41 


45 


48 


53 


6 


F 


18 


25 


18 


30 


37 


42 


46 


49 


54 


7 




19 


26 


19 


31 


38 


43 


47 


50 


55 


8 


G 


20 


27 


20 


32 


39 


44 


48 


51 


56 


9 


G# 


21 


28 


21 


33 


40 


45 


49 


52 


57 


10 


A 


22 


29 


22 


34 


41 


46 


50 


53 


58 


1 1 


A# 


23 


30 


23 


35 


42 


47 


51 


54 


59 


12 


B 


24 


31 


24 


36 


43 


48 


52 


55 


60 


13 


C 


13 


32 


25 


37 


44 


49 


53 


56 


61 


14 


c# 


14 


33 


26 


38 


45 


50 


54 


57 


62 


15 


D 


15 


34 


27 


39 


46 


51 


55 


58 


63 


16 


D# 


16 


35 


28 


40 


47 


52 


56 


59 


64 


17 


E 


17 


36 


29 


41 


48 


53 


57 


60 


65 


18 


F 


18 


37 


30 


42 


49 


54 


58 


61 


66 


19 




19 


38 


31 


43 


50 


55 


59 


62 


67 


20 


G 


20 


39 


32 


44 


51 


56 


60 


63 


68 


21 


Gf 


21 


40 


33 


45 


52 


57 


61 


64 


69 


22 


A 


22 


41 


34 


46 


53 


58 


62 


65 


70 


23 


A# 


23 


42 


35 


47 


54 


59 


63 


66 


7) 


24 


B 


24 


43 


36 


48 


55 


60 


64 


67 


72 


25 


C 


25 


44 


37 


49 


56 


61 


65 


68 


73 


26 


C# 


26 


45 


38 


50 


57 


62 


66 


69 


74 


27 


D 


27 


46 


39 


51 


58 


63 


67 


70 


75 


28 


D# 


28 . 


47 


40 


52 


59 


64 


68 


71 


76 


29 


E 


29 


48 


41 


53 


60 


65 


69 


72 


77 


30 


F 


30 


49 


42 


54 


61 


66 


70 


73 


78 


31 




31 


50 


43 


55 


62 


67 


71 


74 


79 


32 


G 


32 


51 


44 


56 


63 


68 


72 


75 


80 


33 


G# 


33 


52 


45 


57 


64 


69 


73 


76 


81 


34 


A 


34 


53 


46 


58 


65 


70 


74 


77 


82 


35 


A# 


35 


54 


47 


59 


66 


71 


75 


78 


83 


36 


B 


36 


55 


48 


60 


67 


72 


76 


79 


84 





TABLE III - FREQUENCY NUMBERS ASSIGNED TO KEYS AND PEDALS 

(Continued) 



*Frequency number assigned to Keyboard harmonics 



Key 




Drawbar 1 


Drawbar 2 


Drawbar 3 


Drawbar 4 


Drawbar 5 


Drawbar 6 


Drawbar 7 


Drawbar 8 


Drawbar 9 


No. 


Note 


subfund. 


sub-3d 


fund. 


2d harm. 


3d harm. 


4th harm. 


5th harm. 


6th harm. 


8th harm. 


37 


C 


37 


56 


49 


61 


68 


73 


77 


80 


85 


38 


C# 


38 


57 


50 


62 


69 


74 


78 


81 


86 


39 


D 


39 


58 


51 


63 


70 


75 


79 


82 


87 


40 


D# 


40 


59 


52 


64 


71 


76 


80 


83 


88 


41 


E 


41 


60 


53 


65 


72 


77 


81 


84 


89 


42 


F 


42 


61 


54 


66 


73 


78 


82 


85 


90 


43 


F# 


43 


62 


55 


67 


74 


79 


83 


86 


91 


44 


G 


44 


63 


56 


68 


75 


80 


84 


87 


80 


45 


G# 


45 


64 


57 


69 


76 


81 


85 


88 


81 


46 


A 


46 


65 


58 


70 


77 


82 


86 


89 


82 


47 


A# 


47 


66 


59 


71 


78 


83 


87 


90 


83 


48 


B 


48 


67 


60 


72 


79 


84 


88 


91 


84 


49 


C 


49 


68 


61 


73 


80 


85 


89 


80 


85 


50 


C# 


50 


69 


62 


74 


81 


86 


90 


81 


86 


51 


D 


51 


70 


63 


75 


82 


87 


91 


82 


87 


52 


D# 


52 


71 


64 


76 


83 


88 


80 


83 


88 


53 


E 


53 


72 


65 


77 


84 


89 


81 


84 


89 


54 


F 


54 


73 


66 


78 


85 


90 


82 


85 


90 


55 


F# 


55 


74 


67 


79 


86 


91 


83 


86 


91 


56 


G 


56 


75 


68 


80 


87 


80 


84 


87 


80 


57 


G# 


57 


76 


69 


81 


88 


81 


85 


88 


81 


58 


A 


58 


77 


70 


82 


89 


82 


86 


89 


82 


59 


A# 


59 


78 


71 


83 


90 


83 


87 


90 


83 


60 


B 


60 


79 


72 


84 


91 


84 


88 


91 


84 


6! 


C 


61 


80 


73 


85 


80 


85 


89 


80 


85 






TABLE III - FREQUENCY NUMBERS ASSIGNED TO KEYS AND PEDALS 

(Continued) 



Frequency numbers assigned to Pedal harmonics 



Pedal 



No. 


Note 


Fund. 


3d harm. 


2d harm. 


4th harm. 


6th harm. 


8th harm. 


10th harm. 12th harm. 


1 


C 


1 


13 


13 


25 


32 


37 


41 


44 


n 


Cif 


2 


14 


14 


26 


33 


38 


42 


45 


3 


D 


3 


15 


15 


27 


34 


39 


43 


46 


4 


m 


4 


16 


16 


28 


35 


40 


44 


47 


5 


E 


5 


17 


17 


29 


36 


41 


45 


48 


6 


F 


6 


18 


18 


30 


37 


42 


46 


49 


7 


F# 


7 


19 


19 


31 


38 


43 


47 


50 


8 


G 


8 


- 


20 


32 


39 


44 


48 


51 


9 


Gi 


9 


— 


21 


33 


40 


45 


49 


52 


10 


A 


10 


— 


22 


34 


41 


46 


50 


53 


11 


A# 


11 


— 


23 


35 


42 


47 


51 


54 


12 


B 


12 


— 


24 


36 


43 


48 


52 


55 


13 


C 


13 


32 


25 


37 


44 


49 


53 


56 


14 


Cf 


14 


33 


26 


38 


45 


50 


54 


57 


15 


D 


15 


34 


27 


39 


46 


51 


55 


58 


16 


D# 


16 


35 


28 


40 


47 


52 


56 


59 


17 


E 


17 


36 


29 


41 


48 


53 


57 


60 


18 


F 


18 


37 


30 


42 


49 


54 


58 


61 


19 


F# 


19 


38 


31 


43 


50 


55 


59 


62 


20 


G 


20 


39 


32 


44 


51 


56 


60 


63 


21 


G# 


21 


40 


33 


45 


52 


57 


61 


64 


22 


A 


22 


41 


34 


46 


53 


58 


62 


65 


23 


A# 


23 


42 


35 


47 


54 


59 


63 


66 


24 


B 


24 


43 


36 


48 


55 


60 


64 


67 


25 


C 


25 


44 


37 


49 


56 


61 


65 


68 



*These frequency numbers are assigned arbitrarily for convenience and are not related to the actual 
frequencies. 



3-20. If all notes arc uniform in intensity or 
change evenly from note to note, the tone 
generators are operating normally. However, if 
notes are weak or absent, proceed as directed 
in paragraph 3-2 1 . 

3-21. CORRECTION. 

3-22. A single dead or weak note which occurs 
on one manual but not on the other, may be 
caused by a fault in the key contacts. To correct 
this fault, adjust the bus bar shifters associated 
with the pedal switch and both manuals as 
directed in paragraphs 4-9 to 4-13 inclusive. 

3-23. A single weak or dead note occurring at 
the same point on both manuals may be caused 
by a defective generator, a broken wire, or a 
poorly soldered joint on the terminal strip. Test 



the generator for output by fastening a short 
length of wire to the 6th bus bar, from the 
bottom, on the preset panel; then touch the 
other end of the wire to each lug on the gener- 
ator terminal strip. If all notes sound, the cable 
wire or soldered joint is at fault and must be 
repaired. If no generator output exists, either 
the filter circuit or the magnet pickup coil may 
be defective, or the tone wheel is not rotating. 
3-24. Figure 3-4 illustrates the position of each 
filter reactor and capacitor on the generator 
cover. Fasten a short piece of wire to the 6th 
bus bar, from the bottom, on the preset panel, 
and test each terminal of the filter. (Reference 
paragraph 3-23.) If the filter is at fault, replace 
the defective component as described in para- 
graphs 5-86 and 5-87. 




RUN MOTOR END START MOTOR END 




3-25. If there is no signal across the magnet 
pickup coil terminals, even with the coil discon- 
nected, either the coil is defective or the associ- 
ated tone wheel is not turning. Check the pickup 
coil by unsoldering its lead and, with a short 
piece of wire, connect the lead to the preset 
panel. (Reference paragraph 5-6.) 

3-26. When there are two dead notes on each 
manual, determine which frequencies are at 
fault, as described in paragraphs 3-14 to 3-20 
inclusive. Figure 3-5 illustrates the exact location 
of the magnet associated with each frequency; 
the dotted lines connecting the frequency num- 



bers indicate that they are generated by two 
tone wheels on the same shaft and in the same 
compartment. (It should be noted that, with 
few exceptions, tone wheels on the same shaft 
differ in frequency numbers by 48.) On fre- 
quency numbers 37, 38, 39, 40, and 41 , only a 
single active tone wheel is on each shaft. If the 
2 magnets associated with the dead notes are 
together, 1 tone wheel is probably jammed 
against the magnet tip. To correct this condi- 
tion, proceed as follows: 

a. Loosen the set screw on the magnet to be 
adjusted, then move the magnet back slightly. 
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BACK VIEW OF MAIN GENERATOR 




FRONT VIEW OF MAIN GENERATOR 

(NUMBERS SHOWN ARE FREQUENCY NUMBERS.) 

Figure 3—5. Generator Magnet Locations 
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START MOTOR END RUN MOTOR END 







Do not twist it. 

b. Strike the proper playing key. The note 
should now sound. 

c. To make the final adjustment, strike and 
hold down the playing key for the note being 
adjusted. Then tighten the magnet slightly in 
position and tap it gently until it moves close 
to the tone wheel to bring the intensity up to 
the intensity of the adjacent notes. Tighten the 
set screw so that the magnet is held firmly in 
position. 

SYMPTOM 

1 . No Signal 



d. Do not remove main tone generator assem- 
bly from the console unless absolutely necessary. 
Should this be necessary, proceed as Erected in 
paragraphs 5-63 to 5-7 1 inclusive. 

3-27. TROUBLESHOOTING CHART. 

3-28. The following troubleshooting chart 
contains general information to aid in the loca- 
tion of trouble. When the trouble stage is sec- 
tionalized, refer to Section V for detailed aid in 
identifying the trouble with a particular part. 

PROBABLE CAUSE OR REMEDIAL ACTION 
Check the source of supply ; a 1 17-volt, 60-cycle 
(or 234-volt, 50-cycle), AC power source is re- 
quired. Check the power and connecting cables 
for secure mounting, good contact, and broken 
pins. Check the power supply voltage in the tone 
cabinet. Check all vacuum tubes. 

Connect output meter across the console pre- 
amplifier output terminals. If no output is ob- 
tained, conduct a point-to-point voltage test on 
the defective unit. 

Check the signal input to the power amplifier 
and compare the reading with the console pre- 
amplifier output reading on the output meter. 
These should be identical. If no output reading 
is obtained, conduct a point-to-point voltage 
test on the defective unit. 

Check the power amplifier output. If no output 
reading is obtained, conduct a point-to-point 
voltage test. 



2. Loss of Volume, All Notes : Low voltage, source of supply. 

Check the console preamplifier output voltages. 
Check the power amplifier output voltages. 
Check all vacuum tubes. (Reference paragraph 
3-3.) 

Low voltage from power supply. 

Conduct a point-to-point voltage test and check 
for defective components. 



3. Loss of Volume, Single Note Dust or accumulation of dirt on contact; make 

adjustment. (Reference paragraphs 4-9 to 4-13 
inclusive.) 

Poorly soldered connection or high resistance 
contact in console wriring. Trace the signal in- 
tensity throughout the circuit by means of 
higli-iinpedajice headset (circuit to ground). As 
an alternative method, attach one end of an 
insulated test lead (48 inches long) to 6th bus 
bar from bottom, on preset panel, and use other 
lead end to trace the signal intensity throughout 
the manual wiring. 



3-8 





4. Poor Quality 



Use low volume, and eheck the console pre- 
amplifier output with high impedance headset. 
Check all vacuum tubes. 

Make a point-to-point voltage test. (Reference 
paragraph 3-4.) 

Check individual components for defects, espec- 
ially audio bypass capacitors and frequency 
filters. 

Be sure that the voice cods are not rubbing 
against pole pieces. 



5. Excessive Hum Check all connecting plugs for loose connections. 

Check wiring connections in cable plugs. 

Check for defective filter capacitors in power 
amplifier. 

Check all vacuum tubes. Replace if necessary. 
Remove all inductive electric or electronic 
equipment in the vicinity of the console cabinet. 
Check all bypass capacitors, particularly on 
cathode-to-ground circuits. 

Check ground connection from generator to two 
halves of lowest preset panel bar. 



6. Rattle or Intermittent Operations Loose connections between cable connectors. 

Loose cable connections in connector plugs. 
Damaged speaker cone. 

Voice coil rubbing on pole piece. 

Defective vacuum tube. 

Check lubrication. 

Check the individual felt pad used on each manual 
key or bass pedal to absorb the striking sound. 
Check for intermittent resistors or capacitors by 
lightly tapping suspected components. 

Check the suspension of the reverberation spring 
system assembly. 

Adjust the bus bar shifters. (Reference para- 
graphs 4-9 to 4-13 inclusive.) 



7. Miscellaneous 

a. Howl, or unwanted sustaining of tone 

b. Bass pedals release sluggishly 

c. Preset keys fail to release properly . . 



Check reverberation unit locking lever. (Refer- 
ence paragraph 2-6.) 

Check and increase tension of leaf springs at end 
of bass pedals. 

Replace leaf bracket and associated leaf spring; 
replace key if necessary. (Reference paragraphs 
5-73 to 5-75 inclusive and see figure 1-6.) 
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SECTION IV 



ALIGNMENT PROCEDURES 



4-1. PRESET PANEL TONE SELECTION. 

4-2. The preset keys shown in figure 1-2 are 
used to select the ready-mixed tone colors. Nine 
color-coded wires from each preset key are 
fastened to the bus bars of the preset panel by 
slotted screws. Each group of nine color-coded 
wires is fed through individual holes below the 
preset panel. The color coding of each group is 
identical to the color coding of the nine wires 
from the drawbars (above the preset panel). The 
drawbars can be withdrawn to numbered stops. 
The frequency relationship of the wire color 
coding is indicated below. Note that the color 
sequence is the same as the ElA color code for 
resistors. 



Brown Sub-fundamental 

Red Sub-3rd harmonic 

Orange Fundamental 

Yellow 2nd harmonic 

Oreen 3rd harmonic 

Blue 4th harmonic 

Violet 5th harmonic 

Gray 6th harmonic 

White 8th harmonic 



4-3. The tone color or quality of any note, 
played on cither the upper or lower manual, is 
determined by the intensity of the harmonics 
in relation to the fundamental note as selected 
either by the preset key or drawbars. The num- 
bers of the preset panel and drawbars indicate 
a progressive increase in intensity, starting from 
0 (drawbar fully pushed in) to 8 inclusive. Any 



tone color may be identified by a number con- 
taining 9 digits, each digit representative of the 
intensity of the fundamental tone or 1 harmonic 
as selected on the drawbars or preset panel. 

4-4. The Hammond Organ has its preset panel 
arranged to make available to the organist ton- 
alities similar to those ordinarily found in the 
small church or chapel pipe organ, as well as 
tones for religious services and congregational 
singing, without the use of the adjustable draw- 
bars. Table IV illustrates the approved preset 
panel arrangement for chapel organs. Remove 
the rear panel of the console, examine, and 
check the preset panel to determine that the 
preset panel corresponds exactly to Table IV. 
Change the position of any lead by loosening 
the slotted screw which secures it in place, re- 
moving the lead, and then securing it in correct 
position by means of the slotted screw provided. 
Refer to figure 4-1 . 

4-5. ALIGNMENT OF COIL ASSEMBLIES. 

4-6. Each magnet and coil for each tone wheel 
is mounted in the tone generator as a single 
assembly. (See figure 5-1.) To locate and deter- 
mine which cod assemblies require alignment, 
proceed as follows: 

a. Remove the console rear panel. 

b. Connect an output voltmeter ( 1 ,000 ohms- 
per-volt scale) across the two terminals marked 
“G” 



TABLE IV - HAMMOND ORGAN PRESET DATA 





UPPER MANUAL 






LOWER MANUAL 




Preset Keys 


Equivalent 
Drawbar Setting 


Tone Quality 


Value 


Preset Keys 


Equivalent 
Drawbar Setting 


Tone Quality 


Value 


C 




Cancel 




C 




Cancel 




c# 


00 5320 000 


Stopped Flute 


PP 


c# 


00 4545 440 


Cello 


mp 


D 


00 4432 000 


Dulciana 


PPP 


D 


00 4423 220 


Flute & String 


mp 


m 


00 8740 000 


French Horn 


mf 


D# 


00 7373 430 


Clarinet 


mf 


E 


00 4544 222 


Salicional 


PP 


E 


00 4544 220 


Diapason, Gamba and Flute 


mf 


F 


00 5403 OOO 


Flute 8’ & 4’ 


P 


F 


00 6644 322 


Great, no reeds 


f 


F# 


00 4675 300 


Oboe Horn 


mf 


F# 


00 5642 200 


Open Diapason 


f 


G 


00 5644 320 


Swell Diapason 


mf 


G 


00 6845 433 


Full Great 


ff 


G# 


00 6876 540 


Trumpet 


f 


G# 


go 8030 000 


Tibia Clausa 


f 


A 


32 7645 222 


FuU SweU 


ff 


A 


42 7866 244 


Full Great with 16’ 


fff 


A# 


Adjust harmonic drawbars for 1st 
Group, Upper Manual 




A# 


Adjust harmonic drawbars for 1st Group, Lower 
Manual 


B 


Adjust harmonic drawbars for 2nd 
Group, Upper Manual 


B 


Adjust harmonic drawbars for 2nd Group, Lower 
Manual 
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SW'TCH SWITCH 








c. Set both the vibrato controls, and all per- 
cussion tablets, to their “OFF” positions. 

d. Depress the swell pedal to the position of 
maximum volume. 

e. Disconnect tone cabinet from console. 

f. Connect one end of a test lead to the 5th 
preset panel bus bar, from the bottom. 

g. Place the organ in operation. 

h. Check the AC input voltage at the console 
preamplifier terminal board ; the voltage should 
be 1 1 7 volts or 234 volts. Any variation of in- 
put supply voltage will give a corresponding 
increase or decrease of reading, as shown in 
Table V. 

i. Check the output voltage of each coil 
assembly by touching the prod end of the test 
lead to each terminal in turn on the main gen- 
erator terminal board. The frequency numbers 
are not indicated. For location of exact fre- 
quency, see figure 3-4. 

j. Compare each voltage obtained with the 
appropriate voltage listed in Table V. Do not 
try to adjust to these voltages unless the values 
deviate more than 30 percent. 

4-7. If it is ascertained that the coil assemblies 
require alignment, proceed as follows: 



a. Disconnect the generator assembly only 
when absolutely necessary. Make adjustments 
from the rear whenever possible. Do not remove 
the cover as this necessitates unsoldering and 
resoldering 9 1 leads, in addition to realigning 
all coil assemblies. 

b. Refer to figure 3-5 and determine which 
coil assemblies require alignment. 

c. Loosen the set screw which holds the coil 
assembly in position. 

d. Compare the intensity of the note associ- 
ated with the aligned coil with the intensity of 
adjacent notes. 

e. Tap the coil assembly gently until it moves 
close enough to the tone wheel to bring the in- 
tensity up to the intensity of the adjacent 
notes; pull coil assembly back, if necessary. Do 
not turn magnet during this operation. 

f. Tighten the set screw. 



CAUTION 

These coil assemblies are locked into posi- 
tion at the factory and seldom require 
adjustment. Do not puli back with a twist- 
ing motion, as damage will result. 



TABLE V 

GENERATOR OUTPUT VOLTAGES 



Freq. 

No. 


Output 

(V) 


Freq. 

No. 


Output 

(V) 


Freq. 

No. 


Output 

(V) 


Freq. 

No. 


Output 

(V) 


1 


9.8 


23 


15 


45 


2.7 


67 


1.2 


2 


11 


24 


14 


46 


2 


68 


1.6 


3 


11.5 


25 


11:5 


47 


2.5 


69 


2 


4 


12 


26 


12 


48 


2 


70 


1.6 


5 


13 


27 


10 


49 


2.25 


71 


2 


6 


14 


28 


11 


50 


3 


72 


1.4 


7 


15 


29 


10 


51 


1.5 


73 


1.4 


8 


15 


30 


10 


52 


2 


74 


1.2 


9 


16 


31 


11 


53 


1.8 


75 


1 


10 


15 


32 


8.5 


54 


1.8 


76 


1.2 


n 


16 


33 


10 


55 


1.8 


77 


1 


12 


13 


34 


9 


56 


1.8 


78 


1.2 


13 


14.5 


35 


10 


57 


2 


79 


0.8 


14 


15 


36 


8 


58 


1 


80 


0.6 


15 


14 


37 


9.5 


59 


1.8 


81 


0.7 


16 


15 


38 


10 


60 


1.5 


82 


0.4 


17 


14 


39 


9 


61 


3 


83 


0.6 


18 


15 


40 


10 


62 


3 


84 


0.5 


19 


15 


41 


8 


63 


2 


85 


0.7 


20 


16 


42 


9 


64 *= 


2.5 


86 


0.5 


21 


15 


43 


9 


65 - 


2.2 


87 


0.3 


22 


13 


44 


2.5 


66 


3 


88 


0.4 














89 


0.2 














90 


0.5 














91 


0.25 










•1-H. AOJU.S I MhN'r Oh hKRntSSION Cl.T- 
OKH t.'ON I ROU 'ITiis control, locfltcd in tlic 
preamplifier (See figure 1-7) should be read- 
juslcd whenever control tuhe V 7 is replaced. 

Set cxpre>s.sion pedal wide open, both volume 
tablets to “N'ormal", (vercussion tablet " ()N“, 
and harmimic selector in either position. Pl.sy 
any key in upper half of upper manual, hold it 
down at least 5 seconds, and then adjust per- 
cussion cut-off coiitiol e.vacUy to the point 
where the siwial beconte^ inaudible. 

4-l>. .ADJUSTMhNTOh INThRMI I I hN T OR 
NON-OPhKATINC. KKYS. 

4 10. Scratchy, noisy, or silent keys m.sy result, 
from accumulations of dust which lodge in the 
contacts. To correct this condition, strike the 
key 1 5 to 20 times in a rapid staccato muiniei 
to dislodge the dust particles and to clear the 
contacts. 



4-1 1 . If this procedure docs not dislodge the 
dusi particles, adjust the bus bar shifters. 4 Sec 
figures 1-4. >2. 4-2, and 4-3.) Bus bar slxifrcr 
“A”, located behind the mixing Ininsformcr, 
adjusts the bus bars associated with the keys of 
tlie upper luaiuiaU bus bar shifter “B” adjusts 
tlic bus bars as-sociated witli the keys of the 
lower manual: bus bar sliifter "C adjusts the 
bus bars associated with the pedal keyboard. 

4-12. Turn the pnipcr bus bar shifter about two 
turns in either direction. Tliis operation permits 
the key contacts to strike a new position on the 
bus bar and should free all contacts of accumu- 
lated du.st particles. 

4 1 3. If, ill extremely stubborn eases, rhe pro- 
cedure above does not dislodge the dust par- 
tkles. use a board ro depress one octave of 
notes (7 white and 5 black keys) and then 
adjust the bus bar sliiftcrs while holdin.it the 

keys, down. 




BUS BAR 
SHIFTER 



Kigiiiv 4 2. Manual Assembly, End View 




PEDAL SWITCH CABLE 
(TO GENERATOR TERMINAL STRIP) 



RESISTANCE WIRES 

{FROM 5WTTGH CONTACTS TO TERMINALS) 



Hgurc4-.3. Pcd.al Switch Assembly. Cover Removed 







J 
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SECTION V 



STAGE DATA AND FINAL TESTING 



5-1. DETAILED THEORY OF OPERATION. 

5-2. MAIN TONE GENERATOR ASSEMBLY. 

5-3. The main tone generator assembly consists 
principally of 48 rotating sub-assemblies (each 
subassembly consists of a shaft, 2 disks called 
tone wheels, and a bakelite gear), and a drive 
shaft which extends the entire length of the 
generator. This drive shaft is resiliently coupled 
at one end to a starting motor and at the other 
end to a synchronous run motor (reference 
paragraph 5-12), and is divided into several 
sections connected by semi-flexible couplings. 
(See figure 1-5.) A series of 24 driving gears, 2 
each of 1 2 sizes, is mounted on this shaft. 

5-4. Twenty-four of the 48 rotating subassem- 
blies are mounted on each side of the drive shaft 
so that each of the driving gears engages 2 bake- 
lite gears associated with opposite rotating sub- 
assemblies. These bakelite gears rotate freely 
with the tone wheels on separate shafts and are 
connected to their respective assemblies by a 
pair of compression-type springs. The bakelite 



gears are provided in 12 different sizes corres- 
ponding to the 1 2 driving gears of different sizes. 
Consequently, 4 of the tone wheel subassem- 
blies, each containing 2 tone wheels, operate at 
each of 1 2 different speeds. Each driving gear, 
with its associated bakelite gears and 4 tone 
wheels, is contained in a separate compartment, 
magnetically shielded from the rest by steel 
plates which divide the generator into a series 
of bins. (See figure 5-2.) All four tone wheels 
in any one compartment run at the same speed. 

5-5. Each tone wheel is a steel disk about 2 
inches in diameter and contains a predetermined 
number of high and low points on its outer edge. 
(See figure 5-1 .) Each high point is called a 
tooth. There are 1 2 wheels with 2 teeth, 1 
wheel to operate at each of the 1 2 speeds 
(reference paragraph 5-4); similarly 1 2 wheels 
each have 4 teeth, 8 teeth, 16 teeth, 32 teeth, 

64 teeth, and 1 28 teeth; also 7 tone wheels have 
192 teeth. A 2'tooth wheel and a 32-tooth 
wheel form an assembly, giving 2 frequencies, 

4 octaves apart. The 4- and 64-tooth wheels 




TONE generator 




SECTION OF MAIN GENERATOR 

Figure 5— I . Construction of Main Generator 
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4 

16 

4 

16 

4 

16 

4 

16 

4 

16 

4 

16 

4 

16 

4 

16 

4 

16 

4 

16 

4 

16 

4 

16 




AND 64 
AND BLANK 
AND 64 
AND 192 
AND 64 
AND BLANK 
AND 64 
AND 192 
AND 64 
AND BLANK 

AND 64 

AND 
AND 64 
AND 
AND 64 
AND BLANK 
AND 64 
AND I 
AND 64 
AND BLANK 
AND 64 
AND 192 
AND 64 
AND 192 



2 AND 32 
6 AND 128 
2 AND 32 
8 AND 128 
2 AND 32 
8 AND 128 
2 AND 32 
8 AND 120 
2 AND 32 
8 AND 128 
2 AND 32 
8 AND 128 
2 AND 32 
a AND 128 
2 AND 32 
8 AND 128 
2 AND 32 
8 AND 128 
2 AND 32 
AND 128 
2 AND 32 
8 AND 128 
2 AND 32 
8 AND 128 



NOTE- 

NUMBERS REFER TO 
THE NUMBER OF 
TEETH ON EACH 
TONE WHEEL. 



Fi^uie 5 2. Tone Tooth Cuujit iii Geiieialor 



are assembled together, as are the 8- and 128- 
tooth wheels and the 16- and 192-tooth wheels. 
Five 16-tooth wheels are mounted with blanks 
to maintain the balance of the rotating unit. 

(See figure 5-2.) Only 91 frequencies are re- 
quired for the organ; for identification purposes 
these frequencies are numbered 1 to 9L inclusive. 

5-6. A magnetized rod, about 4 inches long and 
1 /4 inch in diameter, is mounted near each tone 
wheel. (See figures 5-1 and 5-2.) A small coil of 
wire is wound near one end of the magnet. The 
tip of the magnet at the coil end is ground to a 
sharp edge and mounted near the edge of the 
associated tone wheel. Each time that a tooth of 
the wheel passes the rod, the magnetic circuit 
changes and a cycle of voltage is induced in the 
cod. The voltage is very small and is of known 
frequency. The frequency is predetermined by 
the number of teeth and the speed of the rota- 
ting tone wheel. Larger cods are used with tone 
wheels of lower frequencies to provide good 
low frequency output, but smaller coils are 
used with tone wheels of higher frequency to 
prevent excessive losses. 

5-7. Copper rings are mounted on certain low 
frequency cods for the purpose of reducing 
harmonics. The eddy current ioss in such a ring 
is small for the fundamental frequency of the 
coil, but is high for its harmonics. As a result, the 
the relative intensities of any harmonics which 
may be produced by irregularities in the tone 
wheels are reduced. 

5-8. The edge of each tone wheel and the tip 
of each magnet are coated with lacquer to pre- 
vent corrosion, for, should oxidation set in, the 
change in tooth shape would introduce unde- 
sirable frequencies. 

5-9. Fdters for eliminating spurious harmonics 
from the generated simple tones are located on 
the top of the main tone generator, and consist 
of filter capacitors and reactors. (See figure 3-4.) 
(These capacitors and reactors are tuned units 
and are called tone generator filters.) 

5-10. The tone generator filters have a single 
tapped winding. This tap is grounded and one 
side, which is connected to the associated coil 
assembly through a capacitor, forms a resonant 
circuit for the fundamental frequency of that 
coil. Harmonics are supressed. The capacitors 
for frequencies 49 to 54 inclusive are 0.255 mf, 
and the capacitors for frequencies 55 to 91 in- 
clusive are 0.105 mf. Both capacitors and re- 
actors are used with frequencies numbered 49 
to 9 1 inclusive. On frequencies 44 to 48 inclu- 
sive, the capacitors are omitted, but the reactors 



used have a greater number of turns. Below 
frequency 44, neither capacitors nor reactors are 
used; a length of resistance wire shunts each gen- 
erator output. This resistance wire is wound on 
the appropriate magnet coil. 

5-1 1 . The tone generator filters are mounted on 
top of the generator at an angle to minimize re- 
action between them. Wires connect the filters 
to the coil assemblies and to the terminal strip 
on the generator. Ninety-six terminals are pro- 
vided on this strip; 3 terminals are grounded to 
the generator frame and serve to ground the 
manuals and pedals, and 91 terminals carry the 
various frequencies. 

5-1 2. The start motor is a shaded-pole induc- 
tion motor. The synchronous run motor (used 
on 60 cycles) has a 2-pole field and 6-polc 
armature, and a synchronous speed of 1 ,200 
rpm (revolutions per minute). For 50 cycles, a 

4- pole armature is used which has a speed of 

1 ,500 rpm. When the organ is placed into oper- 
ation, the start switch is first operated to apply 
power to the start motor. The rotor of the start 
motor slides endwise and engages a pinion on its 
shaft which a gear on the generator drive shaft. 
(See figure 5-3.) When the “RUN” switch is 
operated, while the start switch is held in “ON” 
position, power is applied to the synchronous 
run motor and a 250-ohm resistor (1,000 ohm 
for 234 volts) is connected in series with the 
start motor, thus reducing the driving power of 
the start motor. Because of the braking action 
and the loss of power of the start motor, the 
system slows down to, and locks into, synchro- 
nous speed; the run motor then begins to carry 
the load. When the “START” switch is released 
and springs back into position, the start motor 
disengages from the drive shaft by action of a 
spring assembly, and stops. 

5- 13. The spring couplings of the motor shaft, 
the flexible couplings between the sections of 
the drive shaft, and the tone wheel spring cou- 
plings are provided to absorb the variations in 
motor speed. The synchronous motor operates 
with a series of pulsations, one each half-cycle. 

If the tone wheels were coupled rigidly to the 
motor, this irregularity would carry extra fre- 
quencies into each tone wheel. The spring sus- 
pension system for supporting the main tone 
generator minimizes the transmission of mechan- 
ical <vibration between the console cabinet and 
the main generator. 

5-14. VIBRATO EQUIPMENT. 

5-15. The vibrato effect is created by a periodic 
raising and lowering of pitch, and thus is funda- 
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mentally different from a tremolo or loudness 
variation. 1 1 is comparable to the effecl pro- 
duced when a violinist moves his finger back and 
forth on a string while playhin. varying the fre- 
quency while maintaining, cojistanl volume. 

5-16. The Hamiiiond Organ vibrato equipment, 
as .shown in simphfied block diagram, figure 
5-4^, varies the frequency of all tones by con- 
linuotisly shiftin.it tlieir phase. It includes a 
phase shift network or electrical time delay 
line, composed of a number of low pass filler 



sections, and a capacity type pickup or scanner, 
which is motor-driven sjo that il jaxins back and 
forth along tlie line. 

5-17. Electrical waves fed into the line arc 
sliifted in pluise by each line section ftlie amount 
per section being proportional to frequency), so 
that at any tap on the line, the phase is retarded 
relative to the previous lap. 

5- 1 fi. The scanning pick-up traveling along the 
line will thus encounter w.Tves hicreasin^y re- 




Figurc 5 4. Fundamental Dia.cram of V'ibriito System 



tarded in pliu^e at each successive up, and tiie 
sigrud it picks up will continuously change in 
phase. Tlie rate at which this phase shift occurs 
will depend on how many line sections arc 
scanned each second. 

5-19. Since a cycle is equivalent to 360 elec- 
trical degrees, a frequency shift of I cycle 
occurs for each 360 electrical degrees scanned 
per secojid. For example, if the scanner passes 
over the line at such a rate tliat 3,600 electrical 
degrees arc scanned each second, there will be 
a frequency change of 1 0 cycles, 

5-21). For the wiclesl vibrato, the whole line is 
scanned from beginning to end in about 1 /1 4 
second, and this rate of change of phase causes 
about 1-1 ,'2 percent decrease in frequency. Note 
that the frequency remains consuntly 1-1 il 
percent low as long as the movins pick-up re- 
tards the pliase at a constant rate. 

5-2 1 . Since the pick-up sweeps from start to 
end of the line and then hack, it increases the 
frequency by an equal percentage on its return 
trip, the average output frequency remaining 
equal to the input frequency. ’ITie exact amount 
of frequency shift depends not only on the 
amount of phase shift in the line but also on tltc 
scanning rate. TTlis rate, however, is constant 
because the seamier is driven by the synchro- 
nous ruiuiing motor of the organ. 

5-22. The degree of vibrato (or amount of fre- 
quency shift) may be varied by a switch (not 
shown ui figure 5-4) which causes the whole 
line to be scanned for No. .3 (wide) vibrato, 
about half of it for No. 2, and about one-third 
for No. 1. - , 

5-23. A vibrato chonis ef fect, similar to the 
effect of 2 or 3 slightly oul-of-liine frequencies 
mixed together, is obtained when the vibrato 
output signal is mixed witll a portion of signal 
without vibrato. For vibrato chonis, part of the 
incoming signal appears across the vibrato line 
and the rest across a resistor in series with the 
line, .^s the vibrato effect is applied to the part 
of the signal appearing across the line, but not 



to the part appearing across llie resistor, the 
combination produces a chorus effect. For nor- 
mal vibrato, this resistor is short-circuited. In 
the Model G3 console ilic vibiato effect can be 
applied to citlier manual separately or to both 
at once. 

5-24. Figure 5*5 shows the vibrato hue box. 
Each of the inductance coils is connected with 
one or more capacitors to form one filter 
section. 

5-25. Figure 5-7 aiiows the construction of the 
vibrato switch. 

5-26. Tlie scanner, shown in figure 5-6, is 
mounted on the main generator synchronous 
motor and driven at 41 2 revolutions per minute. 
It is a multi-pole variable capacitor with 16 sets 
of stationary' plates and a rotor whose plates 
mesh with the stationary ones. In figure S-7, 
Index B, two sets of plates have been removed 
to show the rotor. 

5-27. .Signals coming from the line through the 
vibrato switch appear on the stutionai*y plates 
and axe picked up, one at u time, by the rotor. 
Connection to the rotor is made by carbon 
brushes, as shown in figure 5-6, Index A. Tw'o 
brushes touch tlie sidei of the contact pin and 
a third presses on the end, in order to eliminate 
the possibility of conract failure. 

5-2X. Figure .5-H shows tlie vibrato circuit. 

5-29. The vibrato switch has no “OFF” posF 
lion, and 3 vibrato cliorus positions (C’l , C2, 
and C3 J are included In it as well as the 3 
vibrato positions (VI , V2, and V3). ’Ihc vibrato 
effect is turned "ON” and "OFF” for each 
manual separately by means of "VIHK.4 1 0 
S5VELL”and "VIBRATO (IRFA T” tablets on 
die manual assembly. 

5-30. Tlie preamplifier used with this circiiil 
has two separate channels into which signals 
from the "VI BRA TO OREA r”and “VIBRATO 
SWbLL” tablets arc fed. (Reference paragraph 
5-37.) The "VI BRA TO" signal goes througli a 
preliminary .amplifier, through the vibrato 
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Figure 5—7. Vibrato Switch 
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Figure 5—8. Schematic Diagram, Vibrato System 



system, and then into additional stages of 
amplification. The “NO VIBRATO” signal 
also has a preliminary amplifier, but bypasses 
the vibrato system and goes directly into the 
additional amplifier stages. 

5-3 1 . MANUAL CHASSIS ASSEMBLY. 

5-32. The 9 contact springs on each key are 
connected by resistance wires to the proper 
terminals on the terminal strip and carry the 
harmonics of the particular note with which 
they are associated. (Reference paragraph 1-20.) 
The resistance wires avoid overloading of the 
generators and thus allow each generator to be 
used independently to feed a number of key 
circuits. All key contacts are alive at all times. 
When a playing key is depressed, its 9 frequen- 
cies are impressed on the 9 bus bars of the 
manual. No wires are connected to these bus 
bars; a preset or adjust key must be depressed 
to complete the circuit. (See figure 3-3.) Each 
preset or adjust key is provided with 9 contacts 
identical to those on the playing keys and is 
further provided with a locking and tripping 
mechanism, the purpose of which is to permit 
only 1 preset or adjust key to be in operation 
at a time. (See figure 1-6.) The cancel key re- 
leases a depressed preset or adjust key; this 
cancel key has no contacts. 

5-33. Flexible wires connect the 9 contacts of 
each adjust key (A# and B) to the 9 drawbars 
contollled by the key. The wires are color-coded 



for identification. Each drawbar makes contact 
(according to the stop position to which it is 
drawn) with any one of 9 bus bars connected to 
taps on the mixing transformer. (See figure 
3-3.) The bus bars correspond to different in- 
tensities of sound. 

5-34. The 9 preset keys (C# to A) are connected 
by flexible leads to the preset panel in the back 
of the console. (See figure 1-4.) The preset panel 
consists of 2 sets of 9 bus bars which correspond 
to those in the drawbar assembly and which are 
connected to the same taps on the mixing trans- 
formers. 

5-35. The mixing transformers are mounted on 
the manual chassis assembly as shown in figure 
1-4. Shielded leads carry the signals from the 
secondaries of these transformers to the pre- 
amplifier. 

5-36. PEDAL SWITCH ASSEMBLY. The pedal 
switch assembly is similar in operation to the 
manual chassis assembly (reference paragraphs 
5-31 to 5-35 inclusive); the pedal switch assem- 
bly, however, contains only 4 bus bars instead 
of^9. A flat spring at the end of each pedal of 
the detachable pedal clavier depresses a small 
plunger, as shown in figure'3-2, on the pedal 
switch assembly and actuates a double set of 
contact springs, thus making eight contacts 
available for each note The pedal contact 
springs are connected by decoupling resistance 
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wires to terjiiuiak. A cable connects these tcr- 
tuiaals thfOu^i a vviri:i^ lube to the proper 
firminnls on tlie juain lone ^Kjrieri. lor strip. ITic 
pedal switch bos bars are comiected, by means 
ot lour colored wii«, tlijoujji a filler reactor 
and re.sistor network to the (V<lul dniwbars. 
<See figure .S-y.! Ibe reactor and resistors filter 
out undesirable higher hannouics and serve to 
balance the pedal toints. 




Figure 5-9. Pedal Switch Contacts 

5-37. VOLLlMt CON TROL AM) PRR- 
AMHM FI FR assembly. 

S-38. Typical Circuit Before Pre-amplifier. 

5-39. Each voltage of predetermined trerpienry 
pjoduced by ttie lone generator is connected to 
one or more key contacts. When the associated 
playing key is depressed, this voltage is miprc^ed 
upon the bus bar and is c,srried til rough tlie yiv 
set key swilch to Ihe preset panel. Ilic- voltage 
is then fed to one of the several laps of the mix- 
ing transformer which is,Associated wnth the 
luanual being played. Fmm the high impedance 
secondary of the mixing transformer, this volt- 
age (combined with ollieis which may he fed 
througli simultaneously) passes to one of the 
prc,implitler input circuits. tVibrato ‘’ON" or 
"OFF "circuit). 

.5-40- Power to operate the pteamplifier and 
power amplifier is supplied Ihrougli the ran 
switch ciicuit as shown in Agon.' 3-3. 

.5-41. Preamplifier Circiiil. Input. 

5-42- The signal from each mixuig transfunner 
is sent to the Vibrato "ON-OFF" lablel associ- 
ated with it.s p.ii ticulai mumial. and is liter, 
carried to the "VIBRATO” or “NO VIBRA I'O” 
pre.smplitlcr itiput, depending on the position 
of the tablet. 

5-43. Tile inpiii circuits arc similai, with one 



extra stage ofamplitlcation in the “VIBRATO” 
cliaiiiicl to compensate for the loss that occurs 
througli the pluise sliift uctwork and associated 
se.inner. 1110 input tube V4 receives the signals 
from "VIHR.-\TO” and “NO VIBRATO” cir- 
cuits and tiirther amplifies them. Tlie signal 
then is impressed on the "l.OL'D” stator of Ihe 
volume control, and on the “SOFT" stator 
through a compensating network, 

5-44. Volume or .Swell Control. 

.5-45, The volume control is .activated by the 
swell pedal connecled by an appropriate linkage. 
(Sec figure 1-4.) Tlie volume cumrol assembly 
consists of two sets of stator plates, similar to 
those used in the scanner aissembly. (See figure 
5-6.) A rotor assembly of siiuDar sire is moved 
by the swell pedal and is capable of niesdung 
with either stator or a portion of each. The 
degree of mesh dclennines the strength of the 
entire sigmd. 

5-4(1. the signal is tUrtlicr amplified by the 
second section of V4 and sent to driver tube 
V3 which in turn drives the I3BII7 output tube. 

547. PERCUSSION SVSTFM. fSee figure 3-3.) 

548. 1 he "touch Response” percussion feature 
is conlnilled by four tilting tablets (figure 1-1). 

It is available only on the upper manual and only 
when the "B“ adjust key is depressed. Percus- 
sion tones arc produced hy borrowing the sec- 
ond or third harmonic (depending on position 
of the "Percussion Harmonic Selector” tablet) 
from the corresponding drawbar of tlie upper 
manual “U” adjust key group, amplifying ifi 
reluming p.srt of it to the same drawbar, and 
conducting the balance throu^di push-puU con- 
trol tubes which, when kcv'Cd. cause the signal 
to fade away at a pre-determined rate. 

5-49. With the percussion tahleron, "B” adjust 
key pressed, and an upper manual playing key 
pressed, the second or third harmonic signal 
goes to percussion input terminal II on the pro- 
amplifier cliassis and is amplified hy 14 and ‘T5. 

Ihe percussion input transfomier T5 not only 
provides push-pull signal for clic control tube 
V7 but also ha.s a third w'inding which feeds 
sigrud bacK to the 2nd or .3rd harmonic draw- 
bar tluough equivalent key circuit resistor R50 
and terminal “J”. 

5-50. When a key is depressed, iJie note first 
sounds lonely, after passing througli the control 
tube V7, trfmsformci T6, a higli pass filler, and 
terminal I) torhegrid of V4. Immediately, cu- 
p.scitor C.31 in rhe control nibe grid circuit 
begins to discharge, causing the signal to fade away. 



5-51. This circuit works as follows: Terminal 
K (Approximately -25 volts) is connected to 
the 8th harmonic “B” adjust key drawbar wire, 
which is connected through the adjust key con- 
tact to the manual bus bar. Pressing any upper 
manual key connects this bus bar to a tone gen- 
erator terminal and virtually grounds terminal 
K through the tone generator filters. This vir- 
tually grounds the plate of V6, stops conduc- 
tion, isolates the cathode of V6, and thus 
isolates the grid circuit of control tube V7. The 
grid then drifts from about -25 volts to about 
-15 volts, at a rate determined by the time re- 
quired for C3 1 to discharge through R57 and 
R58. At the completion of this sequence, the 
percussion signal is blocked so that it is no 
longer audible. 

5-52. No further percussion signal can be 
heard until all keys of the upper manual are 
released so that the control tube V7 grids can 
again drop to -25 volts (the rate of this drop 
is fixed by the time required to charge C31 
to -15 volts through R55 and R56). Thus the 
percussion effect is heard only when keys are 
played in a detached manner; that is, when 
all keys are released before pressing the next one. 

5-53. REVERBERATION UNIT. (See figure 
1-10.) This device simulates musically desirable 
echoes in a large room. An electrical signal 
from the amplifier is applied to the driver coil 
in the reverberation unit, which converts the 
electrical signal into a twisting movement of 
3 coil springs. This motion is transmitted 
along each spring to a pickup unit, where 
part of it is converted back to electrical en- 
ergy. The remaining portion is reflected back 
to the driver and again back to the pickup 
after a time interval determined by the spring 
length. This reflection process continues until 
the signal level is reduced to about one mil- 
lionth of its signal value so that it is no longer 
audible. The springs are different in length and 
thus there are 3 separate sets of echoes, each 
repeated a number of times. Electronic ampli- 
fication circuitry associated with the reverber- 
ation unit is contained in the power amplifier, 
described below. 

5-54. POWER AMPLIFIER. (See figure 5-10.) 

5-55. This is a 3-channel amplifier with 2 
treble channels (one for non-reverberated and 
one for reverberated signal) and a bass channel, 
with a cross-over point of 200 cycles. Each 
channel has two 6BQ5 output tubes with self- 
bias. Each treble channel drives a 12” speaker, 
and the bass channel drives two 15” speakers 
in parallel. 



5-56. The power supply unit is a separate 
chassis housing the power transformer, recti- 
fier tubes, filter, and input connections for 
power and signal. A 6-pin plug engages the 
console cable, and a 5-pin receptacle is pro- 
vided for plugging in additional tone cabinets. 
The console cable consists of 5 conductors; 

2 for AC power, 2 for push-pull signal, and 
ground. 

5-57. The push-pull signal from the console 
(G1 and G2) drives treble input tube VI. Re- 
sistance-capacitance filters ahead of VI filter 
out signal frequencies below 200 cycles. VI 
drives output tubes V2 and V3 of the treble 
direct channel. It also drives double triode 
tube V9 which, in turn, drives the reverbera- 
tion unit. 

5-58. The output of the reverberation unit 
passes throu^ transistor TR-1, and part of the 
signal goes to the treble reverberation switch. 
This adjusts the amount of reverberated signal 
going into VI 0, which drives output tubes VI 1 
and VI 2 of the treble reverberation channel. 
The switch, in its “off’ position, picks up 
signal from input terminal Gl, in order to 
make use of the channel for non-reverberated 
signal when the treble reverberation is off. 

5-59. Both treble channel output transformers 
have tertiary windings which supply inverse 
feedback signal to the cathodes of the output 
tubes. 

5-60. A portion of the output of transistor 
TR-1 goes to double triode tube V4, which is 
connected as a phase splitter to drive the push- 
pull bass channel. The output of V4 goes to 
the bass reverberation switch, which is also 
connected to the input terminals Gl and G2. 
The bass channel receives a large amount of 
reverberated signal along with some direct sig- 
nal in the “HI” position, only non-reverberated 
signal in the “OFF” position, and varying mix- 
tures in the intermediate positions. 

5-61 . A filter network following the bass rever- 
beration switch filters out signal frequencies 
above 200 cycles. Following it is a “room size” 
switch which can be used to provide better bal- 
ance by reducing the bass volume when used in 
a small room. The signal then feeds push-pull 
tubes V5 and V6, which drive the bass output 
tubes V7 and V8. 

5-62. REPLACEMENT OF COMPONENTS 

5-63. TONE GENERATOR ASSEMBLY 

5-64. Remove the four hexagonal-head bolts 
and their associated springs and T-washers which 
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5-10 



Figure 5- 10. Schematic Diagram, Power Amplifier 






secure the generator assembly to the console. 

5-65. Remove the four screws from the left and 
right-hand side panels of the music rack. Tilt the 
bottom of the music rack by lifting the side 
panels, and remove the rack by pulling outward. 

5-66. Remove the 4 chassis bolts (underneath 
the console) and the 2 machine screws (under 
the front lower manual rail) that hold the entire 
manual chassis in place. 

5-67. Disconnect the 79 manual leads, 68 pedal 
leads, 4 ground wires, and the pedal filter leads. 
The pedal filter is located on the rear surface of 
the upper manual assembly. 

5-68. Pull out all drawbars to position 8, and 
then tilt the manual chassis from the front as 
far as the top of the console will permit. Place 
suitable wedges or blocks on both sides of the 
manual chassis to hold it in this position. The 
manual chassis must be tilted to provide ade- 
quate clearance for the bolts in the corners of 
the main generator assembly. 

5-69. Unhook the four suspension springs on 
which the generator assembly rides. 

5-70. Lift up the generator assembly and re- 
move it at the rear of the console. 

5-7 1 . Install a replacement generator assembly 
by reversing the procedure given above for re- 
moving it. 

5-72. MIXING TRANSFORMER ASSEMBLY. 
The Assembly of two mixing transformers is 
provided complete with all leads to the preset 
panels, and can be removed as follows: 

a. Remove the rear panel. 

b. Remove the two screws which secure the 
transformer cover in place. 

c. Label and disconnect all leads from the 
mixing transformers where they connect to the 
preset panels. 

d. Unsolder green and yellow shielded wires 
at mixing transformers. 

e. Remove the two wood screws which secure 
the mixing transformer assembly to the manual 
chassis block. 

f. Secure the replacement mixing transformer 
assembly in place by reversing the procedures 
given above. 

5-73. PLAYING KEY. 

5-74. Replacement of playing key on upper 
manual will be accomplished as follows: 

a. Remove the four screws from the left and 
right-hand side panels of music rack. Tilt the 
bottom of the rack by lifting the side panels and 
then remove the rack by pulling outward. 



b. Remove the 2 wood screws and the 2 oval- 
head bolts from the ends of the drawbar base. 

c. Lift and block up the entire drawbar base. 

d. To remove a black key, loosen its key 
mounting screw, unhook key from screw, and 
hft out key. 

e. To remove a white key, loosen its key 
mounting screw and those of adjacent black 
keys. Unhook these keys from screws, push 
them back, and lift out white key. 

f. Insert a replacement key and install by 
reversing the directions given above for removal. 

g. Adjust the tension of the replacement 
playing key by comparison with the adjoining 
key. 

5-75. Replacement of playing key on lower 
manual will be accomplished as follows: 

a. Remove the four screws from the left- and 
right-hand side panels of the music rack. Tilt 
the bottom of the rack by lifting the side panels 
and then remove the rack by pulling outward. 

b. Remove the two oval-head bolts from the 
ends of the stop base. 

c. Pull out all drawbars to position 8. 

d. Tht the upper manual as far back as the 
top of the console will allow, and then wedge 
or block it in this position. 

e. Complete the replacement of the playing 
key on the lower manual by following the same 
procedure given above for upper manual keys. 

5-76. PEDAL SWITCH ASSEMBLY. 

5-77. Replacement of pedal switch assembly 
will be accomplished as follows: 

a. Remove the pedal clavier by lifting it up 
in front and then pulling straight back. (See 
figures 1-3 and 3-1.) 



CAUTION 



Be careful to prevent damage to the de- 
hcately constructed pusher levers (switch 
pushers) at the end of each pedal. 

b. Unsolder the pedal cable wires from ter- 
minals on the generator. 

c. Disconnect the brown and black leads from 
the filter located on the rear surface of the up- 
per manual assembly. 

d. Disconnect the orange, red, and yellow 
pedal signal leads from the resistor strip on the 
rear surface of the upper manual assembly. 

e. 'Use small wooden blocks to raise and sup- 
port* the entire console a few inches off the floor 
to provide the necessary clearance for the re- 
moval of the pedal switch assembly. 

f. Loosen and remove the screws which hold 
the wiring tube (through which the pedal wiring 
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cable passes to the tone generator) to the con- 
sole shelf, the 3 oval-head and 1 hexagonal- 
head screws which hold the pedal switch in 
place, and the screw which holds the swell pedal 
rod in place. 

g. Lift the cover board and remove the screws 
which hold the pedal switch assembly to the 
back rail of the console. 

h. Loosen the large bolt at each end of the 
pedal switch assembly, then remove the nuts 
attached to these bolts. Drop the assembly 
carefully and remove it. 

i. Install a replacement pedal switch assembly 
in place by reversing the procedures above. 

5-78. MANUAL CHASSIS. 

5-79. Replacement of manual chassis will be 
accomplished as follows: 

a. Remove the rear panel of the console. 
(Reference paragraph 1-10.) 

b. Remove the four screws on the left- and 
right-hand side panels of the music rack. 

c. Lift the side panels to tilt the bottom of 
the rack, and then remove the rack by pulling 
outward. 

d. Remove the 4 chassis bolts (under the con- 
sole) and the 2 machine screws (under the front 
lower rail) that secure the entire manual chassis 
in place. 

e. Disconnect all preamplifier leads. 

f. Loosen set screw in expression control 
lever arm and detach arm from preamplifier. 

g. Remove preamplifier from shelf after tak- 
ing out mounting screws. 

h. Unsolder (do not cut) the 79 manual leads, 
2 ground leads, 3 pedal signal leads (red, orange, 
and yellow), and the pedal filter leads (brown 
and black). 

i. At the power terminal panel, unsolder the 
five wires leading to the manual chassi.s start and 
run-motor switches. Determine these leads by 
tracing the leads from the switches. 

j. Detach pilot lamp bracket by removing 
two wood screws. 

k. Unsolder eight scanner wires from ter- 
minals on back of drawbar base. 

l. Unsolder brown wire from vibrato line. 

m. Tie the disconnected cables to the chassis 

to prevent damage to the other console com- 
ponents when the manual chassis is removed. 

n. Remove the manual chassis through the 
rear of the console. Slide the chassis out care- 
fully. Because of frame construction, the chassis 
will drop suddenly before it is entirely out of 
the console. Two men arc required to remove 
the manual chassis from the console. 

o. Install a replacement chassis by reversing 



the procedure above. (See Figure 2-2 for cable 
connections). 

5-80. SWITCHES FOR START AND RUN 
MOTORS. 

5-8 1 . The switches for the start and run motors 
are both mounted on the same metal plate; the 
following replacement instructions are equally 
applicable to each; 

a. Remove the black bakelite switch handle 
by unscrewing it in a counter-clockwise direc- 
tion. 

b. Remove the round knurled nut which holds 
the switch to the metai plate. 

c. Remove the four oval-head screws which 
hold the switch plate to the music rack. 

d. Remove the rear panel of the console. 

e. Unsolder the leads (from the defective 
switch) at the power terminal panel on the gen- 
erator. (See figure 2-1 .) One lead (black) is 
wired to the start switch. Four leads, 1 yellow, 

1 black, 1 blue, and 1 brown, arc wired to the 
run switch. (See figure 4-1.) Unscrew or un- 
solder jumper wire between switches. 

f. Remove the tape which secures the wires 
together. Un braid the wires connected to the 
defective switch up to the manual chassis so 
that the switch can be removed. 

g. Pull out the switch. Note the position of 
the switch with respect to the color of the wires 
so that the replacement switch will be installed 
in the correct position. 

h. Install the new switch in the proper posi- 
tion. Braid and tape the wires carefully so that 
they will not interfere with the operation of the 
generator run motor. 

i. Solder the leads of the replacement switch 
to the power terminal panel. 

j. Operate the switch to determine that it has 
been installed properly. 

k. Replace the rear panel. 

5-82. START MOTOR (See figure 5-3). 

5-83. Replacement of the start motor will be 
accomplished as follows: 

a. To make the start motor accessible, follow 
the procedure for removing the main tone gen- 
erator. (Reference paragi'aph 5-63.) 

b. Remove start motor capillary threads from 
oiling trough. 

c. Disconnect the leads to the start motor at 
the power terminal panel on the generator. 

d. Using,a socket wrench, remove the two 
start motor mounting screws. 

e. Secure a replacement start motor in posi- 
tion by reversing the procedures above. 

5-84. RUN MOTOR AND VIBRATO SCANNER 
ASSEMBLY. (See figure 2-1.) 
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5-85. Replacement of run motor and vibrato 
scanner assembly will be accomplished as 
follows: 

a. Remove the rear panel. 

b. At the power terminal panel on the gen- 
erator, unsolder the red and black wires which 
lead to the run motor that is to be replaced. 

(See figure 4-1.) 

c. Unsolder 7 scanner wires from terminals 
on back of stop base and 2 scanner wires from 
line box. 

d. Remove shielded lead attached to “SCAN” 
at preamplifier. 

e. The running motor is secured by four ma- 
chine screws to the generator frame. Remove 
the nuts and lockwashers, and then disengage 
the flywheel coupling springs. 



f. Remove the entire motor and scanner 
assembly by means of a gentle pull. 

g. Secure a replacement motor and vibrato 
scanner assembly in place by reversing the pro- 
cedures above. 

5-86. TONE GENERATOR FILTERS. 

5-87. Filters used for frequencies numbered 49 
to 91 inclusive, as referenced in paragraphs 5-9 
to 5-1 1 inclusive, are resonant reactor-capacitor 
units, and will be replaced as follows: 

a. Unsolder all leads. 

b. Remove the two screws holding the filter. 

c. Remove the component. 

d. Replace the component by reversing the 
procedures above. 
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SECTION VI 



RECOMMENDED SPARE PARTS LIST 



6-1. GENERAL. - This section contains a list of recommended spare parts, arranged in Hammond part number 
sequence. The location of each listed part in the organ is illustrated in Figures 6-1 through 6-14, Illustrations 
are grouped together at the end of the section. 



6-2. REPAIR PARTS LIST. 



FIGURE & 
INDEX NO. 


HAMMOND 
PART NO. 


DESCRIPTION 


VENDOR 
OR MIL 
PART NO. 


VENDOR 
OR SPEC 


6-4-48 


001-021070 


Transistor 


2N3391A 


General Electric Company 


6-5-12 


002-005201 


Tube, Electron 


5U4GB 


JEDEC 


6-7-25 


002-006201 


Tube, Electron 


6X4 


JEDEC 


6-7-24 


002-006300 


Tube, Electron 


6C4 


JEDEC 


6-5-5 


002-006500 


Tube, Electron 


6AU6 


JEDEC 


6-5-6 


002-006700 


Tube, Electron 


6BQ5 


JEDEC 


6-5-7 


002-012300 


Tube, Electron 


1 2AU7A 


JEDEC 


6-5-8 


002-012301 


Tube, Electron 


JAN12AX7 


JEDEC 


6-5-9 


002-012302 


Tube, Electron 


JAN12BH7A 


JEDEC 


6-1-40 


003-022020 


Transformer Assembly 






6-6-59 


003-024112 


Transformer, Audio Frequency 






6-6-58 


003-024891 


Transformer Assembly (115 V 60 Hz only) 




6-6-60 


003-024895 


Transformer, Audio Frequency 






6-5-10 


003-025327 


Transformer, Audio Frequency 






6-11-1 


003-025417 


Transformer, Power, Distribution (115 V 60 Hz only) 




6-3-43 


003-034226 


Transformer, Audio Frequency 






6-3-29 


003-034227 


Transformer, Audio Frequency 






6-3-39 


003-034228 


Transformer, Audio Frequency 






6-3-25 


003-034229 


Transformer, Audio Frequency 






6-3-35 


003-034230 


Transformer, Audio Frequency 






6-3-21 


003-034231 


Transformer, Audio Frequency 






6-3-31 


003-034232 


Transformer, Audio Frequency 






6-3-41 


00^-034233 


Transformer, Audio Frequency 






6-3-27 


003-034234 


Transformer, Audio Frequency 






6-3-37 


003-034235 


Transformer, Audio Frequency 






6-3-23 


003-034236 


Transformer, Audio Frequency 






6-3-33 


003-034237 


Transformer, Audio Frequency 






6-3-19 


003-034238 


Transformer, Audio Frequency 






6-3-8 


003-034239 


Transformer, Audio Frequency 






6-3-16 


003-034240 


Transformer, Audio Frequency 






6-3-5 


003-034241 


Transformer, Audio Frequency 






6-3-13 


003-034242 


Transformer, Audio Frequency 






6-3-2 


003-034243 


Transformer, Audio Frequency 






6-3-10 


003-034244 


Transfonner, Audio Frequency 
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REPAIR PARTS LIST (CONT) 



FIGURE & 
I^DEX NO. 


HAIVIIVIOND 
PART NO. 


DESCRIPTION 


VENDOR 
OR MIL 
PART NO. 


VENDOR 
OR SPEC 


6-3-18 


003-034245 


Transformer, Audio Frequency 






6-3-7 


003-034246 


Transformer, Audio Frequency 






6-3-15 


003-034247 


Transformer, Audio Frequency 






6-3-4 


003-034248 


Transformer, Audio Frequency 






6-3-12 


003-034249 


Transformer, Audio Frequency 






6-3-42 


003-034250 


Transformer, Audio Frequency 






6-3-28 


003-034251 


Transformer, Audio Frequency 






6-3-38 


003-034252 


Transformer, Audio Frequency 






6-3-24 


003-034253 


Transformer, Audio Frequency 






6-3-34 


003-034254 


Transformer, Audio Frequency 






6-3-20 


003-034255 


Transformer, Audio Frequency 






6-3-30 


003-034256 


Transformer, Audio Frequency 






6-3-40 


003-034257 


Transformer, Audio Frequency 






6-3-26 


003-034258 


Transformer, Audio Frequency 






6-3-36 


003-034259 


Transformer, Audio Frequency 






6-3-22 


003-034260 


Transformer, Audio Frequency 






6-3-32 


003-034261 


Transformer, Audio Frequency 






6-3-1 


003-034262 


Transformer, Audio Frequency 






6-3-9 


003-034263 


Transformer, Audio Frequency 






6-3-17 


003-034264 


Transformer, Audio Frequency 






6-3-6 


003-034265 


Transformer, Audio Frequency 






6-3-14 


003-034266 


Transformer, Audio Frequency 






6-3-3 


003-034267 


Transformer, Audio Frequency 






6-3-1 1 


003-034268 


Transformer, Audio Frequency 






6-6-6 1 


003-036229 


Transformer, Audio Frequency 






6-6-62 


003-036499 


Transformer, Audio Frequency 






6-6-58 


003-036753 


Transformer Assembly (230 V 50 Hz only) 




6-1 1-2 


003-036864 


Filter, Audio Frequency I 




6-1 1-1 


003-036885 


Transformer, Power Distribution (230 V 50 Hz only) 




6-5-14 


005-015141 


Connector, Receptacle, Electrical 


78-55-021 


American Phenolic 










Corporation 


6-7-19 


005-016328. 


Connector, Receptacle, Electrical 


61M021 


American Phenolic 










Corporation 


6-2-1 


008-016944 


S\^itch, Toggle 


86709G 


Arrow-Hart & Hegeman 










Elect. Co. 


6-7-27 


008-020771 


Contact, Electrical 






6-2-2 


008-021901 


Switch, Toggle 


80605H 


Arrow-IIart & Hegeman 










Elect. Co. 


6-12-1 


01 1-035752 


Cable Assembly, Power, Electrical 






6-12-2 


01 1-036408 


Cable Assembly, Special Purpose, 










Electrical 






6-9-14 


012-001800 


Switch Pusher Assembly, Pedal 






6-13-1 


012-002345 


Spring, Helical, Extension 






6-1-47 


012-020658 


Spring, Toggle 








012-021865 


Spring, Helical, Extension 








012-033227 


Spring, Helical Extension 


V 
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REPAIR PARTS LIST {CONT} 



FIGURE & 
INDEX NO. 


HAMMOND 
PART NO. 


DESCRIPTION 


VENDOR 
OR MIL 
PART NO. 


VENDOR 
OR SPEC 


6-9-18 


012-035585 


Spring, Flat 






6-5-3 


014-021270 


Loudspeaker, Electromagnetic 


1 9350-1 2C42 


Rola Company 


6-5-2 


014-023421 


Loudspeaker, Electromagnetic 


68057860 


Heppner Manufacturing 










Company 


6-7-2 


015-025581 


Oil Tube Assembly 






6-7-3 


016-022885 


Lamp, Incandescent, 15/16”, 6.3 V 


12 


General Electric Company 






.15 amp, 2-pin miniature 






6-2-6 


016-031453 


Lens, Indicator Light 






6-7-5 


016-035704 


Lamp, Incandescent 


MS15554-1 


Hyland Electric Company 


6-7-4 


016-035817 


Fixture, Lighting 






6-2-4 


016-03641 1 


Lampholder Assembly 






6-7-6 


020-016265 


Tube, Wiring 






5-3 


021-035137 


Motor & Pinion Assembly, Starting ( 


1 1 5 V 60 Hz only) 




6-13-2 








5-3 


021-035140 


Motor & Pinion Assembly, Starting (230 V 50 Hz only) 




6-13-2 










6-9-13 


025-001698 


Cap, Black Pedal 






6-2-5 


025-002071 


Bat Handle, Switch 






6-1-17 


025-002619 


Short Manual Key 






6-1-36 


025-023309 


End Block 






6-1-37 


025-023310 


End Block 






6-9-17 


025-034727 


Bumper, Molded 


Y3010 


Minnesota Mining and 










Manufacturing Company 


6-1-1 


025-035666 


White Key C 






6-1-2 


025-035667 


White Key D 






6-1-3 


025-035668 


White Key E 






6-1-4 


025-035669 


White Key F 






6-1-5 


025-035670 


White Key G 






6-1-6 


025-035671 


White Key A 






6-1-7 


025-035672 


White Key B 






6-1-9 


025-035673 


White Key CX 






6-1-16 


025-035676 


Key C 






6-1-15 


025-035677 


Key D 






6-1-14 


025-035678 


Key E 






6-1-13 


025-035679 


Key F 






6-1-12 


025-035680 


Key G 






6-1-11 


025-035681 


Key A 






6-1-10 


025-035682 


Key B 






6-1-18 


025-036036 


Tab, Switch 






6-1-19 


025-036037 


Tab, Switch 






6-1-20 


025-036038 


Tab, Switch 






6-1-24 


025-036081 


Tab, Switch 






6-1-23 


025-036082 


Tab, Switch 






6-1-21 


025-036083 


Tab, Switch 






6-1-22 


025-036084 


Tab, Switch 






6-1-8 


025-036295 


Sharp Key, Manual 


BLACK6011 


Rohm & Hass Company 
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REPAIR PARTS LIST (CONT) 



FIGURE & 
INDEX NO. 


HAMMOND 
PART NO. 


DESCRIPTION 


VENDOR 
OR MIL 
PART NO. 


VENDOR 
OR SPEC 


6-1-25 


031-023557 


Knob 






6-1-26 


031-034331 


Knob 






6-1-28 


031-034333 


Knob 






6-1-35 


031-034334 


Knob 






6-1-27 


031-034337 


Knob 






6-1-29 


031-0338 


Knob 






6-1-30 


031-034339 


Knob 






6-1-31 


031-034340 


Knob 






6-1-32 


031-034341 


Knob 






6-1-33 


031-034342 


Knob 






6-1-34 


031-034343 


Knob 






6-8-1 


032-015772 


Strike, Catch 


227C1 


National Lock Company 


6-8-2 


032-016267 


Lock, Flush 


2450 


National Lock Company 


Not Shown 


032-016268 


Key 


B91LN 


National Lock Company 


6-7-17 


032-020555 


Screw, Eye 






6-7-14 


041-032935 


Cover, Line Panel 






6-10-10 


042-001701 


Stop, Felt 


1955H (Bulk) 


Chas. W. House & Sons 


6-9-15 


042-001720 


Stop, Felt 


1959 (Bulk) 


Chas. W. House & Sons 


6-9-16 


042-001721 


Stop, Felt 


1842 (Bluk) 


Chas. W, House & Sons 


6-9-12 


042-001911 


Stop, Felt 


142 (Bulk) 


Chas. W. House & Sons 


6-9-1 1 


042-001912 


Stop, Felt 


142 (Bulk) 


Chas. W. House & Sons 


6-9-10 


042-001914 


Stop, Felt 


142 (Bulk) 


Chas. W. House & Sons 


6-10-12 


042-022369 


Stop, Felt 


7837Neutral 


American Felt Company 








(Bulk) 




6-10-1 1 


042-022385 


Stop, Felt 


607 (Bulk) 


Chas. W. House & Sons 


6-7-7 


043-031436 


Mat, Rubber 






6-10-2 


057-021236 


Key Comb Assembly 






6-10-3 


057-021237 


Key Comb Assembly 






6-10^ 


057-021238 


Key Comb Assembly 






6-10-5 


057-035832 


Bracket & Channel Assembly 






6-10-6 


057-035831 


Bracket & Channel Assembly 






6-10-9 


057-035833 


Bracket & Channel Assembly 






6-10-8 


057-035834 


Bracket &. Channel Assembly 






6-10-7 


057-035835 


Bracket & Channel Assembly 






6-7-2 1 


060-021406 


Lever & Bushing Assembly 






6-7-18 


060-021652 


Swell Capacitor Assembly 






6-10-1 


060-021709 


Cradle Spring & Bracket Assembly 




6-7-12 


060-021732 


Connecting Rod Assembly 






6-7-22 


060-021751 


Sleeve &. Waslier Assembly, Generator 




6-9-1 


060-035564 


White Pedal Assembly 






6-9-8 


060-035589 


Black Pedal Assembly 






6-9-7 


060-035590 


Black Pedal Assembly 






6-9-9 


060-035591 


Black Pedal Assembly 






6-9-6 


060-035592 


Balck Pedal Assembly 






6-9-5 


060-035593 


Black Pedal Assembly 






6-9-4 


060-035594 


Black Pedal Assembly 






6-9-3 


060-035595 


Black Pedal Assembly 


«: 
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REPAIR PARTS LIST <CONT) 



FIGURE & 
INDEX NO. 


HAMMOND 
PART NO. 


DESCRIPTION 


VENDOR 
OR MIL 
PART NO. 


VENDOR 
OR SPEC 


6-9-2 


060-035596 


Black Pedal Assembly 






6- M2 


060-036603 


Stop Slider Assembly 






6- M3 


061-023546 


Plate, Switch 






6-2-3 


061-023547 


Plate, Instruction 






6-1-39 


061-035811 


Front Strip Assembly 






6-1-38 


061-035812 


Front Strip Assembly 






6-7-15 


063-035154 


Line Panel Assembly 






6-13-3 


064-035768 


Drive Shaft Assembly Coupling 






6-8-3 


104-000011 


Bench Assembly 






6-13 


112-000013 


Generator & Motor Assembly (115 V 60 IIz only) 




6-13 


112-000016 


Generator & Motor Assembly (230 V 60 IIz only) 




3-2 


1 1 6-000006 


Pedal Switch Assembly 






6-7-26 










6-7-1 


1 1 7-000005 


Preamplifier Assembly (115 V 60 Hz only) 




6-7-1 


1 1 7-000006 


Preamplifier Assembly (230 V 50 Hz only) 




6-Ml 


120-000008 


Stop Switch Assembly 






6-7-13 


121-000057 


Synchronous Motor & Scanner (115 V 60 Hz only) 








Assembly 






6-7-13 


121-000060 


Synchronous Motor & Scanner (230 V 50 Hz only) 








Assembly 






6-5-4 


121-000085 


Reverberation Assembly 






6-7-8 


123-000010 


Swell Pedal Assembly 






6-1-45 


125-000018 


Control Switch Assembly 






6-1-46 


125-000019 


Vibrato Switch Assembly 






6-M4 


1 25-000023 


Percussion Control Switch Assembly 






6-5-1 


126-000010 


Amplifier Assembly 






6-5-13 


127-000013 


Power Pack Assembly (115 V 60 Hz only) 




6-5-13 


127-000015 


Power Pack Assembly (230 V 50 Hz only) 




6-4-2 1 


401-020262 


Capacitor, Fixed, Film 0.010 pF 


CTM103VCK 


MIL-C-27287 






+ 10% 200 Vdc 






6-4-23 


401-020533 


Capacitor, Fixed, Film 0.10 pF 


CTM 1 04VCK 


MIL-C-27287 






±10% 200 Vdc 






6-6-41 


401-020652 


Capacitor, Fixed, Film 0.33 pF 


CTM334VBK 


MIL-C-27287 






±10% 200 Vdc 






6-6-39 


401-020773 


Capacitor, Fixed, Film 1.0 pF 










±20% 200 Vdc 






6-4-26 


403-030452 


Capacitor, Fixed, Film 0.047 pF 


CTM473VDK 


MIL-C-27287 






±10% 400 Vdc 






6-6-36 


403-030453 


Capacitor, Fixed, Film 0.047 pF 


CTM473VDK 


MIL-C-27287 






±20% 400 Vdc 






6-4-2 


403-030612 


Capacitor, Fixed, Film 0.22 pF 


PKM4P22 


Cornell-Dubilicr Electric 






±10% 400 Vdc 




Corporation 


6-6-18 


403-030653 


Capacitor, Fixed, Film 0.33 pF 


PKM4P33 


Cornell-Dubilier FJectric 






±20% 400 Vdc 




Corporation 


6-4-40 


406-010042 


Capacitor, Fixed, Film 0.0047 pF 


CTM472VBK 


MIL-C-27287 






±10% 100 Vdc 






6-14-2 


406-010072 


Capacitor, Fixed, Film 0.010 pF , 


CTM103VBK 


MIL-C-27287 






±10% 100 Vdc 
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FIGURE & 
INDEX NO. 


HAMMOND 
PART NO. 


DESCRIPTION 


VENDOR 
OR MIL 
PART NO. 


VENDOR 
OR SPEC 


6-14-3 


406-010222 


Capacitor, Fixed, Film 0.0027 juF 
±10% 100 Vdc 


CTM272VBK 


MlL-C-27287 


6-14-1 


406-010252 


Capacitor, Fixed, Film 0.0056 /iF 
±10% 100 Vdc 


CTM562VBK 


MIL-C-27287 


6-4-39 


406-010142 


Capacitor, Fixed, Film 0,10 /aF 
±10% 100 Vdc 


CTM104VBK 


MIL-C-27287 


6-4-43 


407-010029 


Capacitor, Fixed, Electrolytic 
100 mF ±100% -10% 3 Vdc 


30D-TE1059.5 


Sprague Electric Company 


6-4-28 


407-080017 


Capacitor, Fixed, Electrolytic 3 pF 
±50% -20% 50 Vdc 


30D-TE1302 


Sprague Electric Company 


6-4-44 


413-010042 


Capacitor, Fixed, Film 4700 pF 
+ 10% 100 Vdc 


P7472I 1 


The Electro Motive Man- 
ufacturing Company 


6-4-54 


413-010142 


Capacitor, Fixed, Film 10000 pF 
±10% 100 Vdc 


P7104 


The Electro Motive Man- 
ufacturing Company 


6-4-37 

6-6-63 

6-6-49 

6-6-28 

6-6-50 

6-6-15 


420-010113 

425-010101 

425-010121 

425-010151 

425-010181 

425-010232 


Capacitor, Fixed, Film 1 juF 
±20% 100 Vdc 

Capacitor, Fixed, Ceramic 24 pF 
±5%. 500 Vdc 

Capacitor, Fixed, Ceramic 30 pF 
+5% 500 Vdc 

Capacitor, Fixed, Ceramic 39 pF 
+5% 500 Vdc 

Capacitor, Fixed, Ceramic 50 pF 
+5% 500 Vdc 

Capacitor, Fixed, Ceramic 82 pF 
±5% 500 Vdc 


CTM105VAK 


MIL-C-27287 


6-4-14 


425-010252 


Capacitor, Fixed, Ceramic 100 pF 
+5% 1000 Vdc 


CK60BX101K 


MIL-C-1015/9 


6-4-59 

6-6-43 


425-010253 


Capacitor, Fixed, Ceramic 100 pF 
+20% 500 Vdc 


CK61CZ101M 


MIL-C-1 101 5/10 


6-6-48 


425-010292 


Capacitor, Fixed, Ceramic 1 50 pF 
±10% 500 Vdc 


CK61CZ151K 


MlL-C-1 1015/10 


6-4-58 


425-010293 


Capacitor, Fixed, Ceramic 150 pF 
±20% 500 Vdc 


CK61CZ151M 


MIL-C-1 101 5/ 10 


6-6-22 


425-010333 


Capacitor, Fixed, Ceramic 220 pF 
±20% 500 Vdc 


CK61BX221M 


MIL-C-1 1015/10 


6-6-44 


425-010392 


Capacitor, Fixed, Ceramic 390 pF 
±10% 500 Vdc 


DD391 


Centralab, Div. of Glove- 
Union, Inc. 


6-4-56 


425-010412 


Capacitor, Fixed, Ceramic 470 pF 
±10% 500 Vdc 


CK61BX471K 


MIL-C-1 1015/10 


6-7-47 


425-010482 


Capacitor, Fixed, Ceramic 820 pF 
+ 10% 500 Vdc 


CK62BX821K 


MlL-C-11015 


6-4-55 

6-6-16 


425-010503 


Capacitor, Fixed, Ceramic 1000 pF 
±20% 500 Vdc 


CK63CZ102M 


MIL-C-1 1015/12 


6-4-35 


425-010522 


Capacitor, Fixed, Ceramic 1200 pF 
±10% 500 Vdc 


CF122 


Centralab, Div. of Globe- 
Union, Inc. 


6-4-34 

6-6A6 


425-010542 


Capacitor, Fixed, Ceramic 1500 pF 
±10% 500 Vdc 


CK62BX152K 


MIL-C-1 1015/1 1 
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FIGURE & 
INDEX NO. 


HAMMOND 
PART NO. 


DESCRIPTION 


VENDOR 
OR MIL 
PART NO. 


6-4-33 


425-010582 


Capacitor, Fixed, Ceramic 2200 pF 
+ 10% 500 Vdc 


CK62AX222K 


6-6-23 


425-010583 


Capacitor, Fixed, Ceramic 2200 pF 
±20% 500 Vdc 


CK6IAW222M 


6-6-45 


425-010623 


Capacitor, Fixed. Ceramic 3300 pF 
±20% 500 Vdc 


CK63BX332M 


6-4-36 


425-010662 


Capacitor, Fixed, Ceramic 4700 pF 
±10%; 500 Vdc 


CK62AW472K 


6-6-1 


425-010663 


Capacitor, Fixed, Ceramic 4700 pF 
±20% 500 Vdc 


CK62AW472M 


6-6- 1 9 


425-010746 


Capacitor, Fixed, Ceramic .01 txF 
+ 100%' -0% 500 Vdc 


DD6-103 


6-4-1 


425-010752 


Capacitor, Fixed, Ceramic 10000 pF 
+ 10%, 500 Vdc 


CF103 


6-4-12 

6-6-17 


425-010763 


Capacitor, Fixed, Ceramic 20000 pF 
±20%, 500 Vdc 


5HK-S20 


6-4-57 


425-030583 


Capacitor, Fixed, Ceramic 2200 pF 
+ 20%. 2000 Vdc 


DD60-222 


6-1 1-4 


450-010071 


Capacitor, Fixed, Electrolytic 50 pF 
+50% -10% 450 Vdc 




6-6-57 


450-030100 


Capacitor, Fixed, Electrolytic 
10, 50, 30, 30 mfd -10 +100% 
-10 +200% -10 +200% 

310 V, 230 V, 14 V, 1.9 V 




6-6-40 


450-040082 


Capacitor, Fixed, Electrolytic 
4000 mF +100% -10% 35 Vdc 




6-5-1 1 
6-6-56 


450-040200 


Capacitor, Fixed, Electrolytic 
3 section, 40 juF +50% -10% 
450 Vdc, 40 pF +50% -10% 
400 Vdc, 30 mF +100% -10% 
350 Vdc 




6-4^9 


450-040302 


Capacitor, Fixed, Electrolytic 
4 section, 100 pF +250% -10% 
25 Vdc, 100 pF +250% -10% 
25 Vdc, 25 pF +250% -10% 

25 Vdc, 25 pF +250% -10% 

25 Vdc 




6-7-23 


499-021468 


Capacitor, Variable, Air Dielectric 
4 to 70 pF with 20 pF ±20% 
fixed capacitor in parallel adjustab 
range 24 pF +0% -20% to 90 pF 
+20% 


5610089 

e 



VENDOR 

DR SPEC 

MIL-C-1 1015/11 

MIL-C-1 1015/10 

MIL-C-1 1015/12 

MlL-C-1 1015/11 

MiL-c;-noi5/i 1 

Centralab, Div. of Globe- 
Union, Inc. 

Centralab, Div. of Globe- 
Union,' Inc. 

Sprague Electric Company 

Centralab, Div. of Globe- 
Union, Inc. 



The Electro Motive Man- 
ufacturing Company 
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FIGURE & 
INDEX NO. 


HAMMOND 
PART NO. 


DESCRIPTION 


VENDOR 
OR MIL 
PART NO. 


VENDOR 
OR SPEC 


6-6-53 


600-020091 


Resistor, Fixed, Composition 
22 ohms ±10% 1/2 W 


RC20GF220K 


MlL-R-1 1 


6-6-8 


600-020251 


Resistor, Fixed, Composition 
100 ohms ±10% 1/2 W 


RC20GF101K 


MlL-R-1 1 


6-6-32 


600-02031 1 


Resistor, Fixed, Composition 
180 ohms +10% 1/2 W 


RC20GF 1 8 1 K 


MIL-R-I 1 


6-4-46 


600-02035 1 


Resistor, Fixed, Composition 
270 ohms ±10% 1/2 W 


RC20GF271K 


MIL-R-1 1 


6^-51 


600-02043 1 


Resistor, Fixed, Composition 
560 ohms ±10% 1/2 W 


RC20GF561K 


MlL-R-1 1 


6-6-7 


600-020471 


Resistor, Fixed, Composition 
820 ohms ±10% 1/2 W 


RC20GF821K 


MIL-R-1 1 


6-6-43 


600-0205 1 1 


Resistor, Fixed, Composition 
1200 ohms ±10% 1/2 W 


RC20GF122K 


MlL-R-1 1 


6-6-47 


600-02053 1 


Resistor, Fixed, Composition 
1500 ohms ±10% 1/2 W 


RC20GF152K 


\I1L-R-1 1 


6-6-5 1 


600-020571 


Resistor, Fixed, Composition 
2200 ohms ±10% 1/2 W 


RC20GF222K 


MlL-R-1 1 


6-4-50 


600-020611 


Resistor, Fixed, Composition 
3300 ohms ±10% 1/2 W 


RC20GF332K 


MIL-R-1 1 


6-14-4 


600-02063 1 


Resistor, Fixed, Composition 
3900 ohms ±10% 1/2 W 


RC20GF392K 


MIL-R-1 1 


6-4-16 

6-6-13 


600-02065 1 


Resistor, Fixed, Composition 
4700 ohms ±10% 1/2 W 


RC20GF472K 


MIL-R-1 1 


6-4-29 


600-02073 1 


Resistor, Fixed, Composition 
10 K ohms ±10% 1/2 W 


RC20GF103K 


MlL-R-11 


6-4-9 


600-02077 1 


Resistor, Fixed, Composition 
15 K ohms ±10% 1/2 W 


RC20GF153K 


MIL-R-1 1 


6-4-45 

6-14-5 


600-020791 


Resistor, Fixed, Composition 
18 K ohms ±10% 1/2 W 


RC20GF183K 


MlL-R-11 


6-4-6 

6-6-52 


600-02081 1 


Resistor, Fixed, Composition 
22 K ohms ±10% 1/2 W 


RC20GF223K 


MIL-R-1 1 


6-4-27 


600-02085 1 


Resistor, Fixed, Composition 
33 K ohms ±10% 1/2 W 


RC20GF333K 


MIL-R-1 1 


6-4-17 


600-020891 


Resistor, Fixed, Composition 
47 K ohms ±10% 1/2 W 


RC20GF473K 


MIL-R-1 1 


6-4-42 

6-6-9 


600-02093 1 


Resistor, Fixed, Composition 
68 K ohms ±10% 1/2 W 


RC20GF683K 


MIL-R-n 


6-4-27 

6-6-54 


600-02095 1 


Resistor, Fixed, Composition 
82 K ohms ±10% 1/2 W 


RC20GF823K 


MIL-R-1 1 


6-6-3 


600-02097 1 


Resistor, Fixed, Composition 
0.1 megohms ±10% 1/2 W 


RC20GF104K 


MIL-R-1 1 


6-4-15 


600-021011 


Resistor, Fixed, Composition 
0.15 megohms ±10% 1/2 W 


RC20GF154K 


MIL-R-1 1 


6-4-24 


600-021031 


Resistor, Fixed, Composition 
0.18 megohms ±10% 1/2 W 


RC20GF184K 

«; 

4 


MIL-R-1 1 
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VENDOR 
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6-4-38 


600-021051 


Resistor, Fixed, Composilion 
0.22 megohms ±10% 1/2 W 


RC20GF224K 


MIL-R-1 1 


6-4-18 

6-6-12 


600-021071 


Resistor, Fixed, Composition 
0.27 megohms ±10% 1/2 W 


RC20GF274K 


M1L-R-! 1 


6-4-30 

6-6-10 


600-02 1 09 1 


Resistor, Fixed, Composition 
0.33 megohms ±10% 1/2 W 


RC20GF334K 


M1L-R-! 1 


6-6-4 


600-02 1 1 1 1 


Resistor, Fixed, Composition 
0.39 megohms ±10% 1/2 W 


RC20GF394K 


MIL-R-1 1 


6-6-24 


600-02 1131 


Resistor, Fixed, Composition 
0.47 megohms ±10% 1/2 W 


RC20GF474K 


MlL-R-1 1 


6-6-34 


600-021 132 


Resistor, Fixed, Composition 
0.47 megohms ±5%' 1/2 W 


RC20GF474J 


MlL-R-ll 


6-4-31 


600-021151 


Resistor, Fixed, Composition 
0.56 megohms ±10% 1/2 W 


RC20GF564K 


MIl.-R-l 1 


6-4-22 


600-021 171 


Resistor, Fixed, Composition 
0.68 megohms ±10% 1/2 W 


RC20GF6S4K 


MIL-R-1 1 


6-4-26 

6-6-27 


600-02 M 91 


Resistor, Fixed, Composition 
0.82 megohms ±10'% 1/2 W 


RC20GF824K 


MIL-R-1 1 


6-6-2 


600-021211 


Resistor, Fixed, Composition 
1 megohms ±10% 1/2 W 


RC20GF105K 


MIL-R-1 1 


6-4-41 


600-021231 


Resistor. Fixed, Composition 
1.2 megohms ±10% 1/2 W 


RC20GF125K 


MIL-R-1 1 


6-6-29 


600-021271 


Resistor, Fixed, Composition 
1.8 megohms ±10% 1/2 W 


RC20GF185K 


MlL-R-11 


6-6-25 


600-021291 


Resistor, Fixed, Composition 
2.2 megohms ±10% 1/2 W 


RC20GF225K 


MIL-R-1 1 


6-4-32 

6-6-33 


600-021311 


Resistor, Fixed, Composition 
2.7 megohms ±10% i/2 W 


RC20GF275K 


MIL-R-1 1 


6-4-13 


600-021331 


Resistor, Fixed, Composition 
3.3 megohms ±10% 1/2 W 


RC20GF335K 


MlL-R-11 


6-6-30 


600-02 1 37 1 


Resistor, Fixed, Composition 
4,7 megohms ±10% 1/2 W 


RC20GF475K 


MIL-R-1 1 


6-6-35 


600-021451 


Resistor, Fixed, Composition 
10 megohms ±10% 1/2 W 


RC20GF106K 


MIL-R-1 1 


6-6-26 


600-021452 


Resistor, Fixed, Composition 
10 megohms ±5% 1/2 W 


RC20GF106J 


MIL-R-1 1 


6-6-1 1 


600-021460 


Resistor, Fixed, Composition 
15 megohms ±10%; 1/2 W 


RC20GFI56K 


MlL-R-II 


6-6-55 


600-030571 


Resistor, Fixed, Composition 
2200 ohms ± 1 0% 1 W 


RC32GF220K 


MlL-R-11 


6-6-3 1 


600-030591 


Resistor, Fixed, Composition 
2700 ohms ±10% 1 W 


RC32GF272K 


MIL-R-1 1 


6-6-6 


600-03065 1 


Resistor, Fixed, Composition 
2700 ohms ±10% IW 


RC32GF272K 


.MJL-R-1 1 


6-4-10 


600-03067 1 


Resistor, Fixed, Composition 
5600 ohms ±10% IW 


RC32GF562K 


MlL-R-1 1 










REPAIR PARTS LIST {CONT) 



FIGURE & 
INDEX NO. 


HAMMOND 
PART NO. 


DESCRIPTION 


VENDOR 
OR MIL 
PART NO. 


VENDOR 
OR SPEC 


ri-4-53 


600-03073 1 


Resistor, Fixed, Composition 


RC32GF103K 


MIL-R-I I 






10 K ohms +10% 1 W 






6-6-5 


600-0308 1 1 


Resistor, Fixed, Composition 


RC32GF223K 


MlL-R-1 1 






22 K ohms ±10% IW 






6-4-19 


600-03093 1 


Resistor, Fixed, Composition 


RC32GF683K 


MIL-R-1 1 






68 K ohms ±10% 1 W 






6-4-7 


600-030971 


Resistor, Fixed, Composition 


RC32GF104K 


MlL-R-l 1 






0.1 megohms ±10% 1 W 






6-4-1 1 


600-03099 1 


Resistor, Fixed, Composition 


RC32GF124K 


MIL-R-1 1 






0.12 megohms ±10% IW 






6-4-4 


602-050042 


Resistor, Fixed, Film 


CRT35100 


Central Resistor 






130 ohms ±5% 3 W 




Corporation 


6-4-8 


602-050061 


Resistor, Fixed, Film 


CRTS 12500 


Central Resistor 






250 ohms ±10% 3 W 




Corporation 


6-4-3 


602-050072 


Resistor, Fixed, Film 


CRT352700 


Central Resistor 






270 ohms ±5% 3 W 


*• 


.Corporation 


6-4-5 


603-060101 


Resistor, Fixed, Wire Wound 










100 ohms ±10% 5 W 






6-6-14 


604-070421 


Resistor, Fixed, Wire Wound 










900 ohms ±10% 10 W 






6-6-20 


604-070701 


Resistor, Fixed, Wire Wound 










4500 ohms ±10% 10 W 






6-1 1-3 


604-07077 1 


Resistor, Fixed, Wire Wound 










6 K ohms ±10% 10 W 






6-6-21 


604-070841 


Resistor, Fixed, Wire Wound 










7500 ohms ±10% 10 W 






6-4-52 


676-000107 


Resistor, Variable 










1 K ohms ±20% 1/2 W 






6-6-37 


676-000124 


Resistor, Variable 


BAS 11-4692 


Centralab, Div. of Globe- 






30 K ohms ±20% 1/2 W 




Union, Inc. 


6-6-38 


676-000126 


Resistor, Variable 


BAS 11-4754 


Centralab, Div. of Globe- 






300 K ohms ±10% 1/4 W 




Union, Inc. 




824-000003 


Screw, Machine Hexagon Head, 










10-32 by 1-1/2, Steel, 










Cadmium Plated 






6-7-1 1 


999-001097 


Nut, Plain, Hexagon 6-32 by 










7/64 Thick, Steel, Cadmium 










Plated 






6-7-10 


999-001413 


Nut, Shouldered 






6-7-28 


999-006007 


Thumbscrew 


C' 

* 
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18 45 19 40 20 25 46 43 12 || I0 42 41 35 28 29 30 31 32 33 34 47 44 47 




36 16 17 15 14 13 I 2 3 4 5 6 7 0 39 38 26 27 2l 22 23 24 9 37 



Kigurc 6 — 1. Mnjiual Assembly, Complete 




SYNCHRONOUS KiRure6 2. Control Panel. Upper Left Hncl 

MO 1 0^ 

END 



START 

MOTOR 

END 




Fijiure 6 3. Generator Cover 



6 II 






6 4. Tont’ Cabinet Amplifier. 1 26 GOOD 1 0, Sheet 2 of 2 
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Figure <i— 5. PR-40 Tone Cubinel, Rear View 







Figure 6-<i. Preamplifier, 1 17-000005. Sheet 1 of 2 
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z 




Fi^iuiy 6 8. Cinnsalc with Beach 




6 15 




higim; h-10. Luwtfi Manual, Partially Disussejiibli'd 



ji. . 




l' Z • 3 4 

l■■i{!^.^c ti — 1 1. Power Pack Assembly, 127 000013 



0- lo 







CONSOLE 

END 



TONE TO C3 

CABINET CONSOLE 

END 

Fi^uic 6 12. latt;(cOJiii<ectinj^ Cables 







Figure 6 1 3. flcncrator & Motor As.<«:mbly, 1 1 2-<XX)01 3 




4 

Figure 6—14. Vibrato Lino Assembly (Locdled on Roar of Uppox Manual) 
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APPENDIX A 



CROSS REFERENCE INDEX 
HAMMOND PART NUMBERS. NEW TO OLD 



NEW 

PART NO. 


OLD 

PART NO. 


O02-00.S2O1 




002-006201 




002-006300 




002-006500 




002-006700 




002-0 1 2300 




002-012301 




002T) 12302 




003-022020 


AO-22020 


003-024112 


.AO-241 12-0 


003-024891 


AO-24891-1 


003-024895 


AO-24895 


003-025327 


AO-25 327-0 


003-025417 


AO-25417-1 


003-034226 


AO-24692-49 


003-034227 


AO-24692-50 


003-034228 


AO-24692-51 


003-034229 


AO-24692-52 


003-034230 


AO-24692-53 


003-03423 1 


AO-24692-54 


003-034232 


AO-24692-55 


003-034233 


AO-24692-56 


003-034234 


AO-24692-57 


003-034235 


AO-24692-58 


003-034236 


A0r24692-59 


003-034237 


AO-24692-60 


003-03423}$ 


AO-24692-61 


003-034239 


AO-24692-62 


003-034240 


AO-24692-63 


003-03424 1 


AO-24692-64 


003-034242 


AO-24692-65 


003-034243 


AO-24692-66 


003-034244 


AO-24692-67 


003-034245 


AO-24692-68 


003-034246 


AO-24692-69 


003-034247 


AO-24692-70 


003-034248 


AO- 24692-7 1 


003-034249 


AO-24692-72 


003-034250 


AO-24692-73 


003-T13425 1 


A 0-24692-74 


003-034252 


AO-24692-75 


003-034253 


AO-24692-76 


003-034254 


AO-24692-77 


003-034255 


AO-24692-78 


003-034256 


AO-24692-79 



NEW 

PART NO. 


1 OLD 

PART NO. 


003-034257 


AO-24692-80 


003-034258 


AO-24692-8 1 


003-034259 


AO-24692-82 


003-034260 


AO-24692-83 


003-034261 


AO-24692-84 


003-034262 


AO-24692-85 


003-034263 


AO-24692-86 


003-034264 


AO-24692-87 


003-034265 


AO-24692-88 


003-034266 


AO-24692-89 


003-034267 


AO-24692-90 


0034134268 


AO-24692-91 


003-036229 


AO-22061-1 


003-036499 


AO-241 13-1 


003-036683 


AO-24692-44 


003-036684 


AO-2469245 


0034)36685 


AO- 2469246 


003-036687 


A 0-24692-47 


003-036689 


AO-24692-48 


003-036753 


AO-2489 1-2 


003-036864 


AO-253 19-0 


005-015141 


AO-1 5 141-0 


005-016328 


AO- 163 28-0 


008-0 1 6944 


AO- 16944-0 


008-02077 1 


AO-O 2077 1-0 


008-02 1 90 1 


AO-2 190 1-0 


01 1-035752 


AO- 15 30) 


0114)36408 


AO-235 16-1 


012-001800 


AO- 1800-0 


012-001345 


PO-2345-0 


012-020658 


PO-20658-0 


012-021865 


1*0-21865-0 


012-033227 


1*0-21688-0 


0124)35585 


1’0-2031 


014-021270 


AO-2 1270 


014-023421 


AO-2342 1-0 


015-025581 


AO-2558 1-0 


016-022885 


PO-22885-0 


016-031453 


PO-23988-2 


016-035704 


PO- 16278-0 


016-035817 


AO- 16288-2 


016-03641 1 


AO-23 5 39-1 


020-016265 


PO- 16265-0 


021-035137 


AO'2344-6 


021-035140 


AO-2344- U) 
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CROSS REFERENCE INDEX JCONT) 
HAMMOND PART NUMBERS, NEW TO OLD 



NEW 

PART NO. 


OLD 

1 PART NO. 


NEW 

PART NO. 


OLD 

PART NO. 


025-00 169S 


PO- 1698-0 


042-00172! 


PO-1721-0 


025-002071 


P0-2071-! 


042-001911 


PtM9ll4) 


025-002619 


i’0-2619-2 


042-001912 


PO-1912-0 


025-023309 


PO-23 309-0 


042-001914 


PO-1914-0 


025-023310 


PO-23310-0 


042-022369 


PO-2 2369-0 


035-034727 




042-022384 


PO-2 2384-0 


025-035666 


P0-2638-C' 


042-022385 


PO-22385-0 


025-035667 


P0-2638-D 


043-03 1 436 


PO-2 1728-0 


025-035668 


PO-2638-Jl 


057-021236 


AO-2 1236-0 


025-035669 


P0-2638-F 


057-021237 


AO-2 1 237-2 


025-035670 


rO-2638-G 


057-021238 


AO-21238-2 


025-035671 


P0-2638-A 


057-023322 


AO-23322-2 


025-035672 


PO-2368-B 


057-035831 


AO- 16480-1 


025-035673 


PO-2638-C'X 


057-035833 


AO- 16480-3 


025-035676 


P0-2639-C 


057-035834 


AO- 16480-4 


025-035677 


P0-2639-D 


0574)35835 


AO- 16480-5 


025-035678 


P0-2639-E 


060-02 1 406 


AO-2 1 406-0 


025-035679 


P0-2639-F 


060-021652 


AO-21652-2 


025-035680 


i>0-2639-G 


060-021709 


AO-2 1709 


025-035681 


P0-2639-A 


060-021732 


AO-2 1 732-0 


025-035682 


P0-2639-B 


060-021751 


AO-21751 


025-036036 


PO-2 1391-1 


060-035564 


AO- 1801 


025-036037 


PO-21391-2 


060-035589 


AO- 1798-1 


025-03603H 


PO-21391-3 


060-035590 


AO-1 798-3 


025-036081 


P0-219I4^1 


060-035591 


AO- 1798-5 


025-036082 


PO-2 1 9 1 4-2 


060-035592 


.-^O- 1798-7 


025-036083 


PO-2 19 14^3 


0604)35593 


AO- 1798-9 


0254)36084 


PO-2 19 14-4 


060-035594 


AO- 1798-1 1 


025-036295 


PO-22931-1 


060-035595 


.AO-1798-15 


031-023557 


' PO-23 55 7-1 


060-035596 


AO- 1798- 17 


031-034331 


AO-32 135-1 


060-036603 


— 


031-034333 


AO-32 135-3 


061-023546 


PO-23546-0 


031-034334 


AO-32 135-4 


061-023547 


PO-23547-0 


031-034337 


AO-32 13 5-7 


i 061-035811 


AO- 159 12-1 


031-034338 


AO-32135-8 


[ 061-035812 


AO- 159 12-2 


031-034339 


AO-32135-9 


0634)35154 


AO-20 164-1 


031-034340 


AO-321 35-10 


064-035768 


AO- 15 846-0 


031-034341 


AO-32135-11 


104-000011 


A0-16300-2 


031-034342 


AO-32135-12 


1 1 2-00001 3 


AO-22065-5 


031-034343 


AO-32135-13 


1 1 2-0000 1 6 


AO-22065-8 


032-015772 


PO- 15 772-1 


116-000006 


AO- 1822-11 


032-016267 


AO- 16267-1 


117-000005 


AO-28- 1 


032-016268 


PO- 16268-001 


1 1?4)00006 


AO-28-2 


032-020555 


1*0-20555-4 


12P-000008 


AO-2 1895-1 


041-032935 


i’0-20 172-0 


121-000057 


AO-2 1 880-9 


042-001701 


1*0-1701-0 


121-000060 


AO-2 1880-12 


042-001720 


1*0-1720-0 


121-000085 


AO-232 70-1 
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CROSS REFERENCE INDEX (CONT) 
HAMMOND PART NUMBERS, NEW TO OLD 



NEW OLD 



PART NO. 


PART NO. 


1:3-0(K)010 


AO-21 750-2 


125-000018 


AO-2 1390-3 


125-000019 


AO-21395 


125-000023 


AO-2 1 930-3 


1 26-0000 1 0 


AO-33-3 


127-000013 


AO-32- 1 


401-020262 


AO-501-49 


401-020533 


AO-501-19 


401-020652 


AO-50 1 -67 


401-020773 


AO-50 1-169 


403-030452 


AO-5 03-57 


403-030453 


AO-503-17 


403-030612 


AO-5 03-65 


4034)30653 


AO-5 03-22 


406-0 1 0042 


AO-506-3 


406-0 ! 0072 


AO-5064106 


406-010142 


AO-506-13 


406-010232 


AO-506-022 


406-010252 


AO-5 06-024 


406-210142 


- 


406-210192 


— 


407-0 ! 0029 


AO-507-1 


407-080017 


AO-5074) 


413-010042 


AO-5 1 3-3 


413-010142 


AO-513-13 


414-1 10203 


- 


420-010113 


AO-505-10 


425-010081 


AO-605-080 


425-0 10 lO'l 


AO-605-82 


425-01012! 


AO-605-84 


425-0 10151 


AO-605-87 


4254)10181 


.AO-605-90 


425-010232 


A0-605-048 


425-010252 


AO-605-49 


425-010253 


AO-605-25 


425-010292 


AO-605-5 1 


425-010293 


AO-605-26 


4254)10333 


AO-605-27 


4254)10392 


A04>05-56 


4254)10412 


AO-605-57 


4254)10463 


AO-605-030 


425-010482 


A04505-060 


425-010500 


A 0-605- 13 


425-010503 


AO-605-31 


425-010522 


AO-605-62 


425-010542 


AO-605-63 


425-010582 


■AO-605-65 


425-010583 


AO-605-33 



NEW OLD 



PART NO. 


PART NO. 


425-010623 


AO-605-34 


425-010662 


AO-605-69 


425-010663 


AO-605-35 


425-010746 


AO-605-145 


4254)10752 


AD-605-146 


425-010763 


AO-605-153 


425-030583 


A0-605-3O0 


450-010071 


AC-209‘)6-1 


4504130100 


AO-2 1 986-0 


450-040082 


AO-26387- 1 


450-040200 


AO-2201-0 


450-040201 


AO-227534) 


4504)40302 


AO-23497-0 


499-021468 


AO-2 1 468-0 


600-02001 1 


- 


600-020091 


AO-20305^2 


600-020170 

600-020251 


A0-203O5-050 


600-020291 


— 


600-0203 1 1 


AO-20305-53 


600-02035 1 


AO- 20305-55 


600-020410 


- 


600-02043 1 


AO-20305-59 


600-02047 1 


AO-20305-06 1 


6004)205 1 1 


AO-20305-63 


600-020531 


AO-20305-64 


600-020571 


AO-20305-66 


600-020611 


AO-20305-68 


600-02063 1 
600-02065 1 


AO-20305-70 


600-02073 1 


AO-20305-74 


600-02075 1 


- 


6004)2077 1 


AO-20305-76 


600-020791 


AO-20305-77 


6004)208 1 1 


AO- 20305-78 


600-02085 1 


AO-203 05-80 


600-02089 1 


A0-2O3D5-82 


600-02093 ! 


AO-20305-84 


6004)2095 1 


A0-2O305-85 


600-02097 1 


AO-203 05-86 


600-020991 
600-0210! 1 


AO-20305-88 


600-021031 


AO-20305-89 


600-02 1 05 1 


AO-20305-90 


600-021071 


AO-20305-9 1 


600-021091 


AO-20305-92 


600-021 1 1 1 


AO-20305-93 


6004)21131 


A0-203D5-94 


600-021 132 


AO-20305-223 
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HAMMOND PART NUMBERS, NEW TO OLD 









appendix b 

CROSS REFERENCE INDEX 
HAMMOND PART NUMBERS, OLD TO NEW 



OLD 


NEW 


OLD 1 


NEW 


PART NO. 


PART NO. 


part no. 


PART NO. 


AO-020771'0 


008-020771 


AO- 20305-1 01 


600-021271 


AO-I-SI4I-0 


005-01514] 


AO-20305-102 


600-021291 


AO- 15301 


01 1-03.57.52 


AO-20305-103 


600-021311 


AO- 15846-0 


064-035768 


AO-20305-104 


600-021331 


AO-1 591 2-1 


061-03581 1 


A 0-20305- 106 


600-021371 


AO-15912-2 


061-035812 


AO-20305-1 10 


600-021451 


AO- 1 6267- i 


032-016267 


AO-20305-223 


600-021 1 32 


AO- 16288-2 


016-035817 


AO-20305-255 


600-021452 


AO- 16300-2 


104-00001 I 


AO-20305-256 


600-02 1 460 


AO- 16328-0 


005-0 1 6328 


AO-20305^2 


600-02009 1 


AO- 16480-1 


057-035831 


AO- 20305-53 


600-020311 


AO- 16480-3 


057-035833 


AO- 203 05-55 


600-02035 1 


AO-16480-t 


057-035834 


AO-20305-59 


600-02043 1 


AO- 16480-5 


057-035835 


AO-20305-63 


600-0205 1 ! 


AO- 16944-0 


008-016944 


AO-20305-64 


600-02053 1 


AO-1 798-1 


060-035589 


AO-20305-66 


600-02057 1 


AO- 1798-1 1 


060-035594 


A0-20305-68 


600-02061 1 


AO-1798-15 


060-035595 


AO-2O3O5-70 


600-02065 1 


AO-1798-17 


060-035596 


AO-20305-74 


600-020731 


AO-1798-3 


060-035590 


AO-203O5-7<) 


600-02077 1 


AO-1798-5 


060-035591 


AO-20305-77 


600-020791 


AO- 1798-7 


060-035592 


AO-20305-78 


6000208 1 1 


AO- 1798-9 


060-035593 


AO-20305-80 


600-02085 1 


AO- 1800-0 


012-001800 


A0-20305-82 


600-02089 1 


AO- 1801 


060-035564 ' 


A0-20305-84 


600-02093 1 


AO-1822-1 1 


1 1 6-000006 


AO-20305-85 


60002095 1 


A 0-1 8933- 10 


603-060101 


AO-20305-86 


600020971 


AO-1 91 24-042 


604-070421 


AO-20305-88 


600-021011 


A0-191M-15 


604-070 1 5 1 


AO-20305-89 


600-021031 


AO-1 9124-70 


604-070701 


AO-20305-90 


600-021051 


AO-1 9124-77 


604-070771 


AO-20305-9 1 


600-02 1071 


AO-1 9 124-84 


604-07084 1 


AO-20305-92 


600-021091 


AO-20 164-1 


063-035154 


AO-20305-93 


600021 1 1 1 


A0-2029O-066 


600-030571 


AO-20305-94 


600-021131 


AO-20290-070 


600-03065 1 


AO-20305'95 


600-02 115! 


AO-20290-078 


600-030811 


AO-20305-96 


600-021 171 


A0-2029O-67 


600-030591 


AO-20305-97 


()00-02 1191 


AO-20290-7 1 


600-03067 1 


AO-20305-98 


600-02121 1 


AO-20290-74 


600-03073 1 


AO-20305-99 


600-021231 


AO-20290-84 


600-030931 


AO-20996-1 


450010071 


AO-20290-86 


600-030971 


AO-2 1 236-0 


057-021236 


AO-20290-87 


600-03099 1 


AO-21237-2 


057-021237 


AO-20293-24 


676-000124 


c AO-21238-2 


057-021238 


AO-20293-26 


676-000126 


AO-2 1270 


01 4-02 1270 


AO-20293-7 


676-000 1 07 


AO-2 13 90-3 


125-000018 


AO-20305-050 


600-02025 1 


AO-21395 


125-000019 


A0-20305-061 


600-02047 1 


AO-2 1406-0 


060-021406 


AO-20305-100 


600-021251 


AO-2 1468-0 


499-021468 



B-1 




CROSS REFERENCE INDEX (CONT) 
HAMMOND PART NUMBERS, OLD TO NEW 



I 23-00()(J 1 0 
f)60-02 1 75 1 
) 21 -000060 
121-000057 
120-000008 
008-021901 
125-000023 
450-030 1 00 
450-040200 
003-022020 
003-036229 
1 12-000013 
112-000016 
602-050042 
602-050072 
450-040201 
121-000085 
057-023322 
014-023421 
021-035140 
021-035137 
450-040302 
011-036408 
0164)3641 1 
0034)24112 
003-036499 
003-036683 
003-036684 
003-036685 
003-036687 
003-036689 
003-034226 
003-034227 
003-034228 
003-034229 
003-034230 
0034)34231 
0034)34232 
003-034233 
003-034234 
003-034235 
003-034236 
003-034237 
003-034238 

B-2 



AO-24692-68 


003-034245 


AO-24692-69 


003-034246 


AO-24692-70 


003-034247 


AO-24692-7 1 


003-034248 


AO-24692-72 


003-034249 


AO- 24692-73 


003-034250 


AO-24692-74 


003-03425 1 


.A 0-2 46 92-7 5 


003-034252 


AO-24692-76 


003-034253 


AO-24692-77 


003-034254 


AO-24692-78 


003-034255 


AO-24692-79 


003-034256 


AO-24692-80 


003-034257 


AO- 24692-8 1 


003-034258 


AO-24692-82 


003-034259 


AO-24692-83 


003-034260 


.AO-24692-84 


003-034261 


AO-24692-85 


003-034262 


A0-24692-S6 


003-034263 


AO-24692-87 


003-034264 


AO-24692-88 


003-034265 


AO-24692-89 


003-034266 


AO-24692-90 


003-034267 


AO-24692-91 


003-034268 


AO-24891-1 


003-024891 


AO-2489 1-2 


003-036753 


AO-24895 


003-024895 


AO-253 19-0 


003-036864 


AO-253 27-0 


003-025327 


.AO-254 17-1 


003-025417 


AO-2558 1-0 


015-025581 


AO-26387- 1 


45CM140082 


AO-28-1 


117-000005 


AO-28-2 


117-000006 


AO-3 2-1 


127-000013 


AO-32 1 35- ] 


031-034331 


AO-321 35-10 


031-034340 


AO-32 135-1 1 


031-034341 


AO-32 13 5- 12 


031-034342 


AO-32 13 5- 13 


031-034343 


AO-32135-3 


03 1-034333 



OLD 

PART NO. 



AO-21652-2 
AO-21 709 
AO-217324) 



NEW 

PART NO. 



(160-021652 

060-021709 

060-021732 



OLD 

PART NO. 



AO- 24692-62 
AO-24692-63 
A0:24692-64 
AO-24692-65 
AO-24692-66 
AO-24692-67 



NEW 

PART NO. 



003-03423<) 

003-034240 

003-034241 

003-034242 

003-034243 

003-034244 



AO-2 1 750-2 

AO-21751 

AO-21880-12 

AO-2 1 880-9 

A0-2IH95-1 

AO-2 190 1-0 

AO-2 1930-3 

AO-2 1986-0 

A0-22()01-0 

AO-22020 

A 0-22 061-1 

AO-22065-5 

AO-2 2065-8 

A0-225(4)-10 

AO-22566-22 

AO-227534) 

.AO-23 270-1 

AO-23322-2 

AO-2342 1 -0 

AO-2344- 10 

AO-2344-6 

AO-23497-0 

AO-235 16-1 

AO-23539-l 

AO-24 1 1 2-0 

AO-241 13-1 

AO-24692-44 

AO-24692-45 

AO-24692^6 

AO-24692^7 

AO-24692^8 

AO-24692^9 

AO-24692-50 

AO- 24692-51 

AO-24692-52 

AO-24692-53 

AO-24692-54 

AO-24692-55 

AO- 24692-5 6 

AO-24692-57 

AO-24692-58 

AO-24692-59 

A0-24692-60 

AO-24692-6 1 










CROSS REFERENCE INDEX {CONT) 
HAMMOND PART NUMBERS, OLD TO NEW 



OLD 

PART NO. 


NEW 

PART NO. 


OLD 

PART NO. 


NEW 

PART NO. 


AO-32135^ 


031-034334 


AO-605-84 


425-010121 


AO-32135-7 


031-034337 


AO-605-87 


425-010151 


AO-32 135-8 


031-034338 


AO-605-90 


425-010181 


AO-32135-9 


031-034339 


PO- 15772-1 


032-015772 


AO-33-3 


126-000010 


I’O- 16265-0 


020-016265 


A0-50M69 


401-020773 


PO-l 6268-001 


032-016268 


AO-501-19 


401-020533 


P0-! 6278-0 


016-035704 


AO-501-49 


40 ] -020262 


PO-l 698-0 


025-001698 


A0-50l-(>7 


401-020652 


PO-l 701-0 


042-001701 


AO-503-17 


403-030453 


PO-l 720-0 


042-001720 


AO-503-22 


403-030653 


P0-I72[-0 


042-00 f 72 i 


AO-503-57 


403-030452 


PO-l 749-4 


999-001413 


AO-5 03-65 


4U3-0.W6I2 


PO-191 14) 


042-00191 1 


AO-505-10 


420-010113 


PO-l 91 2-0 


042-001912 


AO-506-006 


406-0 1 0072 


PO-l 9 14^0 


042-001914 


A0-.5O6-022 


406-010232 


P(V20 172-0 


041-032935 


AO-506-024 


406-010252 


PO-2031 


012-035585 


AO-506-13 


406-010142 


PO-20555-4 


032-020555 


AO-506-3 


4064)10042 


PO-20658-0 


012-020658 


AO-507-0 


407-080017 


1>0-207I-1 


025-002071 


AO-507-1 


407-010029 


PO-21391-l 


025-036036 


A0-.5 13-13 


413-010142 


ra-2i39f-2 


025-0,76037 


AO-513-3 


413-010042 


PO-21391-3 


025-036038 


AO-605-030 


425-010463 


PO-2 1688-0 


012-033227 


A0-605-C)48 


425-010232 


PO-2 1728-0 


043-031436 


AO-605-060 


425-010482 


PO-2 1865-0 


0124)21865 


ACK, 05-080 


4254)10081 


PO-2 1914-1 


025-03608 1 


AO-605-ia 


425-010500 


PO-21914-2 


025-036082 


AO605-145 


425-010746 


P0-2191« 


025-036083 


AO-605- 1 46 


425-010752 


PO-219144 


0254)36084 


AO-605-153 


4254)10763 


PO-22369-0 


(H2-022369 


AO-605-25 
A 0-605 -26 


425-010253 

425-010293 


PO-22384-0 


042-022384 


AO-605-27 


425-010333 


P0-223S5-0 


042-0223S5 


AO-605-300 


425-030583 


PO-22885-0 


016-022885 


AO-605-3 1 


425-010503 


PO-22931-1 


025-036295 


AO-605-33 


4254)10583 


PO-23309-0 


025-023309 


AO-605-34 


4254)10623 


PO-233 1 0-0 


025-023310 


AO-605-35 


425-010663 


PO-2345-0 


012-002345 


AO-605-49 


425-010252 


PO-23546-0 


061-023546 


AO-605--S 1 


425-010292 


1*0-23547-0 


061-023547 


AO-6 05-5 6 


4254)10392 


PO-23557-1 


031-023557 


AO-605-57 


425-010412 


' PO-23988-2 


016-031453 


AO-605-62 


425-010522 


* PO-2619-2 


025-002619 


AO-605-63 


425-010542 


/*0^263«-A 


025-03567J 


AO-605-65 


4254)10582 


P0-263H-B 


025-035672 


AO-605-69 


425-010662 


1*0-26384: 


025-035666 


AO-605-82 


425-010101 


P0-2638-CX 


025-035673 



B-3 






CROSS REFERENCE INDEX (CONT) 
HAMMOND PART NUMBERS. OLD TO NEW 



OLD 

PART NO. 


NEW 

PART NO. 


P(V263«-D 


025-035667 


PO-2638-R 


0254)35668 


P0-2638-F 


025-035669 


P0-2638-G 


025-035670 


P0-2639-A 


025-03568! 


P0-2639-B 


0254)35682 


P0-2639<- 


025-035676 


l>0-2639-D 


025-035677 


PO-2639-t 


025-035678 


l>0-2639-F 


025-035679 


P0-2639-G 


025-035680 


S- 105 14-4 


824-000003 



NEW 1 
PART NO. I 



OLD 

PART NO. 



■HO-905-tM-DIV-|/7l 



Printed in IJ.S.A. 




